
4. Net sampling: Krill and zooplankton; submitted by Valerie Loeb (Legs I & 11), Emma 
Bredesen (Legs I & 11), Michael Force (Legs I & 11), Nancy Gong (Legs I & 11), Adam 
Jenkins (Legs I & 11), Lorena Linacre (Legs I & 11), Shelly Peters (Legs I & 11), and Rob 
Rowley (Legs I & 11). 

4.1 Objectives: Here we provide information on the demographic structure of Antarctic krill 
(Euphausia superba) and abundance and distribution of salps and other zooplankton taxa in the 
vicinity of Elephant, King George and Livingston Islands. Essential krill demographic 
information includes length, sex ratio, maturity stage composition and reproductive condition. 
Information useful for determining the relationships between krill and zooplankton distribution 
patterns and ambient environmental conditions was derived from net samples taken at 
established CTD/phytoplankton stations. The salp, SaZpa thompsoni, and copepod species 
receive special attention because their interannual abundance variations may reveal underlying 
hydrographic processes influencing the Antarctic Peninsula ecosystem. Results are compared to 
those from previous AMLR surveys to assess between-year differences in krill demography and 
zooplankton composition and abundance over the 1992-2002 period. Additional historical data 
from the Elephant Island Area are used to examine copepod species abundance and abundance 
relations between 198 1 and present. 

4.2 Accomplishments: 

4.2.1 Large-Area Survey Samples: 

Krill and zooplankton were obtained from a 6' Isaacs-Kidd Midwater Trawl (IKMT) fitted with a 
505pm mesh plankton net. Flow volumes were measured using a calibrated General Oceanics 
flow meter mounted on the frame in front of the net. All tows were fished obliquely from a 
depth of 170m or to ca. 1 Om above bottom in shallower waters. Real-time tow depths were 
derived from a depth recorder mounted on the trawl bridle. Tow speeds were ca. 2kts. Samples 
were collected at Large-Area survey stations during both cruise legs. Four regionally distinct 
groups of stations are considered (See Figure 2 in Introduction; Fi,wes 4.1A & B). Elephant 
Island Area stations represent the historically sampled area used for long-term analyses of the 
Antarctic Peninsula marine ecosystem. West Area stations, north of King George and 
Livingston Islands, form a database with which to examine the abundance and length 
composition of knll stocks available to predator populations at Cape Shirreff and to the krill 
fishery that operates in t h s  area during summer months. Within Bransfield Strait the South Area 
stations are used to monitor krill supplies available to predator populations in Admiralty Bay, 
King George Island, while the Joinville Island Area stations, to the east, are sampled to 
determine whether significant aggregations of juvenile krill occur there in association with 
Weddell Sea influence. 

4.2.2 Shipboard Analyses: 

All samples were processed on board. Krill demographic analyses were made using fresh or 
freshly frozen specimens. Other zooplankton analyses were made using fresh material within 
two hours of sample collection. Abundance estimates of krill, salps, and other taxa are expressed 



as numbers 1 ,OOOm-3 water filtered. Abundance information is presented for the Elephant 
Island, West, South and Joinville Island Areas, and for the total survey area. 
(A) f i l l .  Krill were removed and counted prior to other sample processing. All krill from 
samples containing 4 5 0  individuals were analyzed. For larger samples, generally 100-200 
individuals were measured, sexed, and staged. Measurements were made of total length (mm); 
stages were based on the classification scheme of Makarov and Denys (1 98 1). 

(B) Salps. All salps were removed from samples of 2L or less and enumerated. For larger 
catches, the numbers of salps in 1 to 2L subsamples were used to estimate abundance. For 
samples with 51  00 individuals, the two life stages (aggregate/sexual and solitary/asexual) were 
enumerated and internal body length (Foxton, 1966) was measured to the nearest millimeter. 
Representative subsamples of 21 00 individuals were analyzed in the same manner for larger 
catches. 

(C) Fish. All adult myctophids were removed, identified, measured to the nearest millimeter 
Standard Length, and fkozen. 

(D) Zooplankton. After krill, salps, and adult fish were removed the remaining zooplankton 
fraction was analyzed. All of the larger organisms (e.g., other postlarval euphausiids, 
amphipods, pteropods, polychaetes) were sorted, identified to species if possible, and 
enumerated. Following this the samples were aliquoted and smaller zooplankton (e.g., copepods, 
chaetognaths, euphausiid larvae) in three or four subsamples were enumerated and identified to 
species if possible using dissecting microscopes. After analysis the zooplankton samples 
(without salps and adult fish) were preserved in 10% buffered formalin for long term storage. 

With the expanded survey grid this year came the introduction of higher latitude zooplankton 
taxa that previously had not been encountered. This was especially true in the Joinville Island 
Area, influenced by Weddell Sea shelf water, and South Area adjacent to, and influenced by, 
outflow from Gerlache Strait. Implementation of a more protective cod-end also increased the 
numbers of previously unidentifiable delicate taxa. Notable additions to the faunal assemblage 
were abundant larval and juvenile fishes (e.g., Trematomus newnesi, T. scotti, T. lepidorhinus, 
Prionodraco evansii, Parachaenichthys charcoti), tentatively identified jellies (e.g., ZancIonia 
weldoni, Modeeria rotunda, Chromatonema rubra), pteropods (Clio pyramidata sulcata, C.p. 
antarctica and C.p. mertensi), unidentified decapod larvae and "ice krill", Euphausia 
crystallorophorias. 

While identification tools at hand permitted us to name many of the new taxa, large 
concentrations of euphausiid larvae (primarily late calyptopis and early furcilia), particularly in 
the Joinville Island Area during Leg I, created concerns. These Euphausia spp. larvae 
potentially were E. ciystallorophorias, the dominant euphausiid in higher latitude pack-ice 
zones. Antarctic krill and "ice krill" have similar spawning periods (December to February). 
During prior AMLR surveys, postlarval E. ciystallorophorias were rarely collected and larvae 
never identified. Because E. superba and E. cqvstallorophorias larvae are similar in size and 
appearance there is no assurance that they were adequately separated during Survey A (Leg I) 
sample analyses. This is a serious matter as projections about krill year-class success are in part 
based on their larval abundance during January-March surveys. An additional sample from 
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known spawning grounds of E. crystallorophias was therefore required to establish larval 
identification aids for these species. This sample, collected in Bismarck Strait (Antarctic 
Peninsula) after Survey A, allowed us to focus upon species identifications of freshly caught 
euphausiid larvae based on pigmentation and morphornetrics. Information derived from this 
exercise was extremely useful during Survey D (Leg 11) when larval identifications were made 
for E. frigida and E. triacantha, previously lumped as Euphausia spp., as well as E. 
crystallorophias. 

4.2.3 Statistical Analyses: 

Data from the total survey area and four subareas are analyzed here for between-cruise and 
between-year comparisons. Analyses include a variety of parametric and nonparametric 
techniques. Among these are Analysis of Variance (ANOVA), Cluster Analysis, Percent 
Similarity Indices (PSIS) and Kolmogorov-Smirnov cumulative percent curve comparisons 
(Dmx). Cluster analyses use Euclidean distance and Ward's linkage method; clusters are 
distinguished by a distance of 0.40 to 0.60. Clusters based on size characteristics utilize 
proportional length frequency distributions in each sample with at least 17 krill or 50 salps. 
Zooplankton clusters are based on log transformed sample abundance data for the most 
frequently occurring taxa. Statistical analyses were performed using Statistica software 
(Stat S oft). 

4.3 Results and Preliminary Conclusions: 

4.3.1 Survey A, January-February 2002 

4.3.1.1 Krill: 

Frequency and Abundance (Table 4.1A, Figure 4.1A) 

Postlarval krill were present in 71 of 95 survey samples (75%). They were most frequent in the 
Elephant Island Area where they occurred in all but five of 44 samples (89%); catch frequency 
ranged from 60-67% in other areas. The largest catch, fi-om the South Area, contained nearly 
4,000 individuals (1,477 krill per 1,000 m3). Other large catches (ie., >1,000 krill, estimated 
400-700 per 1,000 m3) were taken in all areas. Large concentrations were located over or 
offshore of shelves north of Livingston and King George Islands (Drake Passage), north of 
Joinville Island (Bransfield Strait) and northeast of Elephant Island Area. Krill abundance and 
distribution attributes varied regionally. Highest mean abundance in the South Area (161.7 per 
1,000 m3) resulted from three large catches, however, the large standard deviation and low 
median value (0.8 per 1,000 m3) reflect generally sparse catches in this area. Mean abundance in 
the Elephant Island Area was comparatively low (39 per 1,000 m3), but a relatively large median 
(7.5 per 1,000 m3) and small standard deviation result from more uniform (i.e., less patchy) 
distribution. Moderately high concentrations characterized three of 9 Joinville Island Area 
samples and resulted in overall high mean and median values (respectively, 78.3 and 10.3 per 
1,000 m3). The West Area was characterized by patchy and generally low krill concentrations 
(mean and median, 42.0 and 0.4 per 1,000 m3). Abundance differences among the four areas 
were not significant (ANOVA, P>>0.05 in all cases). 
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Length and Maturity Stage ComDosition (Table 4.2; Fi,ures 4.2A & B; 4.3A-D; 4.4A-D) 

Knll533mm and 250mm, respectively, comprised 75% and 5% of the total catch. Accordingly, 
the maturity stage composition was 72% juvenile, 1 1 % immature and 17% mature stages. South 
and Joinville Island Area krill were almost exclusively 138mm in length; size distributions 
centered around 24-25mm modes with a 26mm median and 90% <32mm. Juveniles representing 
the 2000/01 year class constituted 88-93% of individuals. Broader size ranges (16-6Omm) and 
more heterogeneous length-maturity stage compositions were represented to the north, 
particularly in the West Area. Length distributions in the West Area were polymodal with peaks 
around 22,25,3 1 , 36 and 53-55mm. This uneven pattern most likely results from extreme 
patchiness. While the primary mode was 25mm, the median (3 lmm) was 5mm larger than in the 
South and Joinville Island Areas and 15% of krill were 25Omm. Accordingly, 57% were 
juveniles, 17% immature and 26% mature stages. Reproductively mature males (M3b) 
constituted 6% and females (F3a-3e) 20% of the total; 84% of these females were in advanced 
stages, predominantly gravid (F3d). Small juveniles also dominated Elephant Island Area 
catches (46%) but here 20-30mm lengths were equally represented with no obvious mode. This 
latter observation suggests successful recruitment from an extended spawning season the 
previous year. Larger krill centered about a 41 - 4 2 m  mode and 20% of individuals were 
>45mm (i.e., 24 years old; Siegel, 1987). Immature and mature stages comprised 9% and 45%, 
respectively. Females outnumbered males by 60%; reproductively mature males comprised 10% 
and females 30% of the total. Most of these females (92%) were in advanced stages. Relatively 
large proportions of the Elephant Island population were gravid (1 0%) and spent (6%) females 
indicating active spawning in the area. 

Distribution Patterns (Figures 4.5A; 4.6A & B) 

Cluster analysis applied to length distributions in samples with 224 krill yielded three groups. 
Cluster 1 was represented at 13 stations primarily in the southeast portions of Bransfield Strait 
and Elephant Island Area. These were mostly 1 year-old krill: 90% were (33mm with 24- 
25mm modal length; juveniles comprised 89% and immatures 7% of the total. Cluster 2 
occurred at 16 stations; although these were primarily over the South Shetland Island northern 
shelves and offshore of the Elephant Island shelf three were located in south and east Bransfield 
Strait. Lengths ranged from 18-59mm but centered around a 41-42mm (3 year-old) mode. 
Juveniles made up 16% and immature stages 26% of the total. Mature females outnumbered 
males; 16% had developing ovaries (F~c) ,  14% were gravid (F3d) and 6% spent (F3e). Cluster 3 
was limited to seven Drake Passage stations and comprised predominantly (84%) large, mature 
individuals. Lengths were centered around 50 and 53mm modes, with a 49mm median, and 
represented 4 year-old (1 997/98 year class) and older krill. Males and females were equally 
represented and actively reproductive: 43% stage 3b males; females with developing ovaries 
(12%), gravid (24%) and spent (2%). 

4.3.1.2 Salpa thompsoni: 

Frequency and Abundance (Table 4.1A; Figure 4.7A) 
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This ubiquitous salp was present in 88% of samples. It was most and least frequent in the West 
(96%) and Joinville Island (56%) Areas. Overall mean and median abundance values were 
relatively high (268 and 70 per 1,000 m3, respectively); they were greatest in the Elephant Island 
(410 and 86 per 1,000 m3) and South (201 and 71 per 1,000 m3) Areas and lowest in the Joinville 
Island Area (1 84 and 2 per 1,000 m3). Abundance differences are not significant due to large 
catch variability (i.e., large standard deviations) within each area (ANOVA, P>0.05). 

Composition, Size and Distribution (Figure 4.8) 

Aggregate (chain) forms constituted 98% of the overall catch and 97-1 00% in all but the West 
Area where solitaries comprised 8.5%. Solitaries were represented by a broad (4-120+mm) 
polymodal size range; median length was 38mm and 80% of individuals were <6 mm. Large, 
reproductively mature solitaries characterized the West and Elephant Island Areas where median 
lengths were 30 and 4 5 m ,  respectively. Median solitary lengths in the South and Joinville 
Island Areas were 5-6mm. While largest aggregates had 89-9Omm internal lengths, the 
continuous size range extended from 4-74mm. Presence of extremely large aggregates indicate a 
particularly early onset of seasonal chain production (e.g., early August 2001, assuming a 
0.44mm per day growth rate). Median aggregate lengths for the South, Elephant and Joinville 
Island Areas were 25-29mm suggesting a late November-early December production peak. 
Median aggregate length in the West Area was 43mm; overall length frequency distribution there 
was significantly larger than in the Elephant Island Area (Kolmogorov-Smirnov test, Pc0.05). 
Peak production of these larger aggregates was probably a month earlier (Le., in late October) 
than in other areas. Cluster analysis applied to lengths in all samples with >60 measured 
aggregates did not produce geographically coherent size groupings. 

4.3.1.3 Zooplankton and Micronekton Assemblage: 

Overall Composition and Abundance (Tables 4.3,4.4A, 4.5; Figures 4.9A & B, 4.10A & B) 

A total of 103 taxonomic categories (including 8 copepod species) were enumerated. Mean and 
median numbers of taxa per tow (1 9-20) were similar for the West, Elephant Island and South 
Areas; species richness within the Joinville Island Area was slightly higher (mean and median 
values 23 and 24 taxa per tow). 

Copepods were present in all samples and comprised >67% of the catch. Calanoides acutus and 
CaZanuspropinquus were the most abundant taxa in all four areas and contributed 55% of total 
zooplankton. Greatest copepod abundance was in the West Area; significantly higher 
concentrations C. acutus, Rhincalanus gigas, Pareuchaeta antarctica and "other copepods" were 
located there than in other areas (ANOVA, PC0.05). Abundance of larval ThySanoessa macrura 
followed that of copepods overall and within West and Elephant Island Areas; West Area 
concentrations were significantly greater than in other areas (ANOVA, PCO.01 in all cases) and 
reflect their oceanic distribution. Aside from shared dominance by these taxa, zooplankton 
assemblages of the four areas differed. Mean and median abundance of ostracod and Euphausia 
spp. larvae ranked 2 and 3 in the Joinville Island Area. Within the South Area, postlarval T. 
macrura, S. thompsoni and krill respectively ranked 3,4 and 5 in mean and median abundance. 
SaZpa thompsoni ranked 3 and 4, respectively, in Elephant and Joinville Island Areas. The 
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extremely high mean abundance value of radiolarians in the West Area gave them a rank of 3; 
based on medians, chaetognaths, the pteropod Clio pyramidata sulcata and amphipod Themistu 
gaudichaudii ranked 3,4 and 5. Overall zooplankton abundance relations were most similar 
between West and Elephant Island Areas (PSI=79); those of the Joinville Island Area differed 
considerably from other areas (PSI=38-49). In addition to different abundance relations of 
dominant taxa, the Joinville Island Area included unidentified larval and postlarval decapods, 
crustacean larvae, various jellies and larval fish species many of which are associated with the 
Weddell Sea. 

Larval krill were relatively rare; the 19.4 per 1,000 m3 mean abundance value was similar to that 
of postlarval E. frigida and E. crystallorophorias (ranked 12- 14 overall). Greatest 
concentrations were in the Elephant Island and South Areas (respective means of 35.8 and 13.3 
per 1,000 m3); they were quite sparse in the West Area (1.5 per 1,000 m3 mean). Unlike 
previous years, there was no significant positive relationship between larval krill and total 
copepod abundance (Kendalls Tau, P>0.05). It is quite likely that the abundant Euphausia spp. 
larvae in the Joinville Island Area (985+248 and 69 per 1,000 m3 mean, standard deviation and 
median, respectively) were krill. Larval krill stages ranged from early Calyptopis (Cl) to early 
Furcilia (F2). Overall stage composition was: (Cl) 37%; (C2) 16%; (C3) 17%; (Fl) 10%; and 
(F2) 20%. Relatively large proportions of both Furcilia and C1 stages indicate an early and 
prolonged spawning season. Relative proportions of calyptopis and hc i l i a  larvae differed in 
each area (Table 4.5): calyptopis stages comprised 100% in the West and 77% in the Elephant 
Island Areas; furcilia were 79% in the South Area. Larval Euphausia sp. in the Joinville Island 
Area were primarily C3 (52%) and F1 (38%). 

Distribution Patterns (Table 4.6; Figure 4.1 1A) 

Cluster analysis applied to abundance [Log (N+l)] of taxonomic categories (minus larval krill 
and Euphausia sp.) in 213% of samples resulted in three groups with more or less obvious 
hydrographic affiliations. Cluster 1 was present at 15 Drake Passage stations well offshore of the 
South Shetlands and Elephant Island, within Type 1 (or Water Zone I) "Oceanic" water. 
"Coastal" Cluster 3 occurred at 39 stations in predominantly Type 4 (Water Zone IV) and Type 5 
(Water Zone V) waters within and downstream of Bransfield Strait. Cluster 2 was represented at 
41 stations, generally over or adjacent to island shelves, characterized by mostly Type 2 (Water 
Zone 11) and 3 (Water Zone 111) waters. In addition to water zone affiliations, the distribution 
patterns reflected prevailing water transport and eddies seen in dynamic height plots (See 
Physical Oceanography section in this report). Notable among these are associations with 
regularly observed gyres offshore of King George Island and within the Joinville Island Area. 

Overall zooplankton abundance in Oceanic Cluster 1 was an order of magnitude greater than in 
the other two clusters and, among the 12 dominant taxa, only that of S. thompsoni was not 
significantly higher (ANOVA, P generally cO.01). Shared dominance by, and abundance 
relations of, C. acutus, C. prupinquus, T. macrura larvae, M. gerlachei and R. gigas resulted in 
similar overall compositions of Clusters 1 and 2 (PSI=80). Aside fiom overall and individual 
species abundance values Cluster 1 differed from Cluster 2 by having large numbers of 
radiolarians. Coastal Cluster 3 differed substantially fiom these (PSIs=48-50) due to more even 
abundance relations (i.e., less extreme dominance by a few taxa) and comparatively large 
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proportions of postlarval T. macrura, M. gerlachei and S. thompsoni. Abundance of T. macrura 
and S. thompsoni were significantly higher than in Cluster 2 (ANOVA, Pc0.05). 

4.3.1.4 Survey A Between-Year Comparisons: 

Krill (Tables 4.7,4.8,4.91 

Within the 1991/02-2001/02 Elephant Island Area data set January 2002 knll abundance values 
were relatively high; the mean ranked 2 and median 4 over the 1 1 -year data set. These values 
were most similar to those of 1994 (mean and associated standard deviation) and 1993 (median). 
Modest abundance increases over 2001 resulted from recruitment of the 2000/01 year class 
which offset loss of older individuals, most notably remnants of the highly successful 1994/95 
year class that has dominated catches for the past six years. Assuming that the Elephant Island 
Area is representative of the northwest Antarctic Peninsula region, the large proportion of 
juveniles (46%), second only to that of 1996 (55%), indicates substantial recruitment from last 
years spawn. Relatively small proportions of two year old intermediate sized (34-4Omm) and 
immature forms (9%) here (as well as the other areas) support last year's observations of low 
1999/00 year class success. Overall maturity structure was most similar to that of 1992 
(PSI=90). 

Although mean and median krill carbon biomass in the Elephant Island Area (219 and 38mg C 
per m2) were similar in magnitude to values of January-February 1995-1997 and 2001 they both 
ranked among the lowest recorded over the seven years for which data are available. This 
reflects the shift in dominance from large mature stages to small juveniles. 

The adult population was actively spawning during Survey A with >91% of mature females in 
advanced stages. This is comparable to the situation in 1994/95, 1995196 and 1998/99 where 93- 
98% were in advanced stages. Mean larval krill abundance and maximum catch size were 
relatively high and similar 2000/01 values. However, these numbers are low compared to those 
of 1994/95 and 1998/99. Presence and relatively large proportions of furcilia stages have 
previously been noted only during Survey A in 1998 indicates a very early initiation of spawning 
(e.g., late November-early December) compared to other years. 

Salps (Tables 4.7,4.9; Figures 4.1 1 F, 4.14) 

Salpa thompsoni mean and median abundance values in the Elephant Island Area, like those of 
1996/97, were moderate compared to extreme highs in 1992/93 and 1993/94 and lows in 1994/95 
and 1995/96. The stage composition, with 98% aggregate forms, is typical for January-February 
surveys. The broad aggregate size range, median length and length-frequency distribution most 
resembled those of 1996/97. Accordingly, mean and median salp carbon biomass values (2 19 
and 38mg per m2) were most similar to those of 1996/97. The median sa1p:krill carbon biomass 
relation (3.4) was similar to the moderate value of 2000/01 (3.1). 

Zooplankton Assemblage (Tables 4.5,4.7,4.10,4.11 A, 4.12A, 4.13) 
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Increased diversity over previous years can be attributed to (a) extended sampling areas, (b) a 
more protective cod-end, (c) refined identification techniques and (d) inclusion of more 
unidentified ("unid.") categories. Mean and median numbers of taxa per tow for the total survey, 
West and Elephant Island Areas (19-20) were similar to those of 2000/01 whereas the South 
Area value (1 9 taxa per tow) was substantially less (25 taxa per tow). Overall mean Survey A 
abundance of various taxa was highest recorded since 1994/95 and resulted from large 
concentrations within one or more areas: Copepods (notably C. acutus and C. propinquus), 
radiolarians and Clione limacina (West and Elephant Island Areas); CZiup. sulcata (West and 
Elephant Island Areas); Primno macropa and E. frigida (Elephant Island and South Areas); 
ostracods and larval Lepidunotuthen Zarseni (Joinville Island and South Areas); and E. 
crystallorophias (South Area). Abundance of Ihlea racovitzai (predominantly in the Joinville 
Island Area) was low relative to 1997/98 and 1998/99 and similar to that of 2000/01. 

Within the Elephant Island Area copepod abundance was the greatest observed over the 9-year 
period for which there are AMLR data. The mean >5X greater than peak values of January- 
February 1996,1999 and 2001; the median was one to two orders of magnitude greater than 
previously observed. These values, more like seasonally elevated ones of February-March, were 
due to extremely large concentrations of C. acutus and C. propinquus, both of which are oceanic 
species. As during 1999, abundance of coastal M. gerZachei was low compared to other January- 
February surveys. Among other dominant taxa, mean and median abundance of larval T. 
macrura, postlarval E. frigida and chaetognaths were also the largest encountered during AMLR 
surveys. Extreme patchiness led to high mean abundance of postlarval T. macrura, but its 
median value ranked 5 out of 9. While mean larval krill abundance ranked third in the 7 years 
for which there are data it was only about 20% values of January-February 1995 and 1999. 
Calyptopis stages usually constitute the vast majority of larvae sampled during early summer; 
similar, relatively large proportions of furcilia stages (68%) were only noted during 1998 Survey 
A. 

Numerical dominance of the zooplankton assemblage by copepods (76% of individuals) was the 
most extreme observed over the 9 year period. This dominance resulted in moderately high PSI 
values (7 1-77) in comparisons with January 1995,1996,1997 and 1999 and low values (1 4-1 5) 
in comparisons with 1994 and 1998 when salps were by far the dominant taxon. Rankings of the 
five most abundant taxa (copepods, larval and postlarval T. macrura, S. thompsoni, and 
chaetognaths) were most similar to those of January 2001. 

4.3.2 Survey D, February-March 2002 

4.3.2.1 Krill: 

Frequency and Abundance (Table 4.1B; Figure 4.1B) 

Postlarval krill were present in 54 of 94 Survey D samples (57%) and had overall mean and 
median abundance values of 281 and 0.5, respectively. The largest catch (ca. 22,000 individuals, 
7,566 per 1,000 m3) was in southwest Bransfield Strait, in proximity to the Gerlache Strait. Two 
other large catches (ca. 1 1,000 and 2,100 individuals, 7,323 and 9,3 19 per 1,000 m3) were 
located inshore north of Livingston and King George Islands. Two moderately large 
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concentrations (534-660 per 1,000 m3) were sampled in the northeast Joinville Island Area. As a 
result of scattered concentrations and differing distribution attributes, frequency of occurrence, 
mean and median abundance relations differed within most areas. Krill were most frequent in 
the Joinville Island Area (89%) where median abundance (1.7 per 1,000 m3) ranked second to 
that in the South Area (6.4 per 1,000 m3), but the mean was smallest (4.32 5.4 per 1,000 m3). In 
the West Area krill were least frequent (46% of samples), had the lowest median (0), but largest 
mean abundance (69422,318 per 1,000 m3). Frequency of occurrence (54%), mean and median 
abundance values (1 0.1225.4 and 0.4 per 1,000 m3) in the Elephant Island Area ranked third to 
those of other areas. 

LenHh and Maturity Stage Composition (Table 4.2; Figures 4.12,4.13A-D, 4.14A-D) 

Small krill overwhelmingly dominated Survey D catches. The median length was 28mm, 10% 
were 138mm, and only a few individuals were >45mm. Accordingly, juveniles comprised 73% 
and immature stages 25% of the total. Predominantly small krill were collected in the West and 
South Areas, with those in the South (24mm mode, 25mm median and 5% >38mm) being 
slightly smaller than in the West Area (27mm mode, 29mm median and 10% 138mm). In the 
South and West Areas, respectively, juveniles made up 77% and 72%, immatures 23% and 27% 
and mature stages 4 % and 1 % of the total. Broader size ranges, larger median lengths and 
polymodal distributions were represented in the other areas. Within the Elephant Island Area 
lengths were distributed around 29-32mm, 42mm and 52mm modes, which probably correspond 
to 1 ,3  and 5+ year old (i.e., 2001, 1999 and 1995 year classes); the median length was 36mm. 
Juveniles made up 39%, immatures 17% and mature forms 44%. Males outnumbered females by 
50%, but sexually mature stages were fairly evenly represented (22% vs. 21%); most females 
were gravid or spent (85%) suggesting the end of the spawning season. In contrast, krill lengths 
in the Joinville Island Area were not centered around distinct modal sizes corresponding to 
age/maturity categories. Juveniles with 22,25 and 27mm modes constituted 46% of the 
individuals; immature and mature stages were fairly evenly represented (28 and 26%, 
respectively). Although males and females were equally abundant virtually all males were 
immature and the mature stages were mostly gravid (16%) and spent (6%) females. Only within 
this area were 2-year-old krill (ca. 38mm mode representing the 2000 year class) relatively 
abundant. 

Distribution Patterns (Figures 4.5B, 4.6C & D) 

As during Survey A, cluster analysis (applied to 22 samples with 21 5 krill) yielded three 
geographically distinct lengtldmaturity groups. Cluster 1 was represented at six stations south of 
the South Shetland Islands in west Bransfield Strait. These were predominantly juveniles (86%) 
with lengths centered around a 22-26mm mode. Immature forms comprised 12% and mature 
stages 2%. The median length was 25mm and 98% of individuals were 5 40mm. Cluster 2 
occurred at 10 stations, mostly within Bransfield Strait, to the north and northeast of Cluster 1. 
Juveniles were again the dominant stage (48%), but these were larger, centered around a 27- 
29mm mode. The median length was 32mm and 16% of individuals were >40mm. Immature 
stages comprised 31% and included small (32-33mm, stage 2A) males as well as larger, 
regressing post spawning individuals (male 2c, 3a; female 2,3a). Mature stages made up 21%; 
gravid and spent females (3d and 3e) were the most abundant (13% of total). Cluster 3 included 
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six stations located over the South Shetland and Elephant Island shelves and was dominated 
(85%) by mature forms while juveniles made up 6% and immature stages 9%. The median 
length was 44mm, 10% of individuals were <32mm and 25% were >50mm. Lengths were 
primarily centered around 42-44mm, 48-49mm, 52 and 55mm modes representing 3-5+ year old 
krill. Overall, females outnumbered males by 40%. Mature males comprised 35% and gravid 
and spent females 53% of the total. Maturity stage composition and southern distributions of 
Cluster 2 and 3 reflected completion of the spawning season (Siegel, 1988). 

4.3.2.2 Salpa thompsoni: 

Abundance (Table 4.1B; Figure 4.7B) 

Salps were collected at 76 Survey D stations (81%). Mean and median abundance values were 
622 and 59 per 1,000 m3, respectively. As with knll, a large standard deviation (21,372) 
reflected uneven distribution across the survey area. Greatest concentrations, estimated to be 
10,000-20,000 individuals and 4,757-8,756 per 1,000 m3, were encountered at offshore Drake 
Passage stations in the West Area and resulted in a high mean value (1,217 per 1,000 m3); the 
median was relatively low (24 per 1,000 m3) due to patchiness. Within the Elephant Island Area 
largest salp concentrations (>2,000 per 1,000 m3) were also associated with oceanic water but 
similar mean and median abundance values (570 and 250 per 1,000 m3, respectively) reflected 
elevated and more evenly distributed concentrations. Salps were patchy and much less abundant 
in the South and Joinville Island Areas (means ca. 160 per 1,000 m3, medians 2-8 per 1,000 m3). 

Maturity Stages, Size and Age (Fin. 4.8) 

Aggregates again contributed the majority (96%) of individuals collected overall. Solitaries 
were rare ( ~ 2 % )  in the West and South Areas; they constituted 8% and 5% of the catch in the 
Elephant and Joinville Island Areas. In the Joinville Island Area these solitaries were primarily 
small, recently spawned forms <25mm; in the West and Elephant Island Areas they were 
primarily larger, actively budding individuals. Coincidentally, the majority of aggregates in the 
West (85%) and Elephant Island Areas (65%) were <20mm, with 12-15mm median and lOmm 
modal lengths. These resulted from a late season pulse of budding activity. Without this chain 
production, median and modal aggregate lengths were much larger in the South (23mm and 
20mm) and Joinville Island Areas (44mm and 48mm). 

Distribution Pattern (Fig. 4.15A,B) 

In contrast to Survey A, cluster analysis (applied to aggregate length distributions in samples 
with 250 specimens) yielded two distinct, geographically coherent groups. Cluster 1 occurred at 
36 stations, 30 of which were associated with Water Zones I and I1 over outer island shelves and 
offshore. The remaining six stations were associated with Zone V (continental shelf) water south 
of the South Shetland Islands within Western Bransfield Strait. This cluster was composed 
primarily of small individuals (80% _<30mm, 16mm median) released within the past month. 
Cluster 2 aggregates occurred at 18 stations, most of which were over King George and Elephant 
Island shelves and associated with Water Zones I11 and IV. These were primarily large, sexually 
mature individuals (80% 335mm, 44mm median) presumably ready to produce the 
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overwintering solitary form; recent aggregate chain production was essentially absent here. Size 
distributions of the two clusters were significantly different (K-S test DMAX=66. 1 at 34mm, 
P<O .o 1 ). 

4.3.2.3 Zooplankton: 

Overall Composition and Abundance (Tables 4.3,4.5,4.1 OB, 4.1 lB, 4.12,4.13B; Figures 4.9C 
& D, 4.10C & D) 

Survey D samples yielded a total of 93 taxonomic categories; overall mean and median values 
were 18 taxa per tow. Again, species richness was modestly greater in the Joinville Island Area 
(mean and median values 23 and 24 vs. 19-20 taxa per tow in other areas). Copepods remained 
the most fi-equently occuning (100% samples) and numerically dominant taxon (58% of 
individuals) with species abundance relations similar to those during Survey A (i.e., C. 
acutus>C. prupinquus>M. gerlachei>R. gigas). Greatest mean and median copepod abundance 
was in the West Area followed by Elephant Island, Joinville Island and South Areas. This was 
primarily due to extremely large offshore concentrations of C. acutus and C. prupinquus. 
Among copepod categories, West Area abundance of C. prupinquus and R. gigas was 
significantly higher than in the South Area (ANOVA, P=0.03) and of copepodites was 
significantly higher than in Elephant Island (PCO.01) and South (P=0.04) Areas. 

Although radiolarians occurred in only 36% of samples their mean abundance ranked second to 
copepods (7,900 vs. 15,900 per 1,000 m3) due to extraordinarily large (to 200,000 per 1,000 m3) 
primarily offshore concentrations. Larval T. macrura and chaetognaths were present in 97-98% 
of samples and overall ranked 3-4 in mean and 2-3 in median abundance. These were followed 
by S. thumpsuni (8 1 % of samples, 2.3% total mean abundance) and postlarval krill (1 % mean 
abundance). Themistu gaudichaudii was present in 98% of samples and had a relatively large 
median value (1 7 per 1,000 m3); its West Area abundance was significantly greater than in 
Elephant Island and Joinville Island Areas (ANOVA, P=0.02). Postlarval T. macrura and E. 
fiigida were also relatively fi-equent (80% and 66% of samples) with relatively large medians (1 1 
and 6 per 1,000 m3). Bransfield Strait centered distributions are reflected in significantly greater 
South Area vs. Elephant Island Area abundance of T. macrura (P=0.02), E. crystalluruphias 
(P=0.04) and ostracods (P=0.02). 

Larval krill were present in 29% of samples with respective mean and median values of 61 and 0 
per 1,000 m3. C1 through F2 stages were collected. Calyptopis stages comprised 85% of the 
total with C3 dominant (50%). Greatest concentrations occurred in the West Area (mean 134 per 
1,000 m3) followed by Elephant Island, Joinville Island and South Areas (50,29 and 4 per 1,000 
m3, respectively). Virtually all West and South Area larvae were calyptopis stages, 
predominantly C3 (70%) in the West and C1 and C2 (50% each) in the South. Calyptopis stages 
comprised 70% of Elephant Island Area larvae (C1=42%, C3=24%); 23% were F1. Calyptopis 
and fixcilia larvae were more evenly represented in the Joinville Island Area due to similar 
proportions of C3 (30%) and F1 (27%). 

Larval and postlarval stages of all five euphausiid species showed differing distribution patterns 
and relationships. Distributions of larval and postlarval krill were independent of each other. 
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While T macrura larvae were collected in all four areas their offshore concentrations resulted in 
a strong negative correlation with postlarvae (Kendall's Tau T=-0.26, P<<O.Ol); this pattern has 
been described in previous AMLR field season reports. Larval E. frigida were also broadly 
distributed but most frequent and abundant in the South and Elephant Island Areas; like krill 
there was no apparent relationshp between distributions of larval and postlarval stages. 
Although mean abundance of larval E. crystallorophias was highest in West and Elephant Island 
Areas they were most frequent in South and Joinville Island Areas; adults were almost 
exclusively collected in the South and overall catches of the larval and postlarval stages were 
positively correlated (T=+O. 17, P=0.02). Because of their predominantly South Area presence, 
postlarval E. crystallorophias also had a significant positive correlation with larval E. frigida 
(T=+0.20, Pc0.01) and negative correlation with larval T. macrura (T=-0.33, P<<<O.Ol). 
Concentrations of larval and postlarval E. triacantha, predominantly in the West, resulted in a 
significant positive correlation (T=+O. 16, P=0.02), however, the overall distribution of E. 
triacantha postlarvae was most like that of larval T. macrura (T=+0.23, P<<O.Ol). 

Abundance relationships between calyptopis and furcilia stage krill larvae and other zooplankton 
taxa suggest differing source areas. Pooled calyptopis larvae were positively correlated with two 
types of fish larvae, Leptonotothen kempi (T=+O.17, P=O.Ol) and Electrona spp (T=+O.15, 
P=0.03), and copepodites (T=+0.16, P=0.03); these taxa co-occurred primarily in Zone I1 water 
adjacent to the outer shelf. Five of 8 samples with furcilia larvae were also primarily adjacent to 
outer shelf in Zone II and I11 water. The other three samples were in the east Joinville Island 
Area (Zone V water) where abundant furcilia co-occurred with Ihlea racovitzai and Limacina 
helicina (T=+0.24 and +0.26, P<<O.Ol). These taxa were probably advected into the Joinville 
Island Area from the Weddell sea. As during Survey A, there was no significant positive 
correlation between larval krill and total copepod abundance (Kendalls Tau, P>0.05). 

Distribution Patterns (Table 4.15; FiPure 4.1 1BI 

Cluster analysis (applied to taxa present in >20% of samples) yielded two groupings. Cluster 1 , 
the smallest of these, was represented at 29 stations, 21 of which were over or offshore of the 
outer shelf. Although this distribution encompassed water Zones I-IV it appeared to reflect 
onshore-offshore dynamics associated with the strong oceanic eddy (See Physical Oceanography 
section of this report). Cluster 2 was represented at the remaining 65 shelf and coastal stations. 
The 23 taxonomic categories were included in both clusters and, except for radiolarians (almost 
exclusively in Cluster l), shared similar abundance relationships. This is evidenced by PSI 
values for comparisons with (60.2) and without (83.6) radiolarians. Only one category, 
postlarval T. macrura, was significantly more abundant in Shelf-Coastal Cluster 2 (ANOVA, 
P=0.02). There was no significant difference between Cluster 1 and 2 abundance of eight taxa 
(E. frigida, larval and postlarval E. superba, ostracods, T. gaudichaudii, Hyperiella dilatata, 
Cyllopus magellanicus and Spongiobranchaea australis). Abundance of the remaining 14 taxa 
was significantly higher in Oceanic Cluster 1 (ANOVA, P~0.05). 

4.3.2.4 Survey A and D 2002 Comparisons: 

Krill(Tables4.2,4.3,4.7-4.9; Firzures4.1-4.6,4.12-4.14) 
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Seasonal differences in krill catch frequency and abundance resulted from changes in their 
distribution patterns and attributes. Overall decreased frequency of occurrence, substantially 
increased mean and standard deviation values and decreased median are the consequence of 
increased patchiness. This was associated with a significant proportional decrease of krill 
> 4 0 m  (K-S test, p<O.Ol), decline in proportions of mature vs. immature stages, and substantial 
changes in lengthlmaturity characteristics within the survey areas. Between Surveys A and D, 
mean krill abundance increased in West and South Areas and decreased in Elephant and Joinville 
Island Areas, however only the Elephant Island Area decrease was significant (Z test, Pc0.05). 
Increased abundance in the West Area was associated with elevated concentrations of juvenile 
and immature krill of 25-42mm lengths; that in the South Area was associated with increased 
concentrations of 20-24mm juveniles and >3 lmm immature stages. Despite marked abundance 
decreases, overall maturity stage composition did not change much in Elephant Island and South 
Areas (PSIs=92 and 89, respectively) compared to the West (75) and South (54) Areas. 

Shifting distributions of lengtldmaturity categories are seen in comparisons of Survey A and D 
krill clusters. Cluster 1 demographics (predominantly small juveniles) are quite similar for both 
surveys (stage PSI=96), but its distribution contracted from a broad Bransfield Strait presence to 
one limited to the western Strait. Cluster 3 stage composition (predominantly large mature 
animals) was also quite similar between the surveys (stage PSI=95), but the length composition 
showed increased proportions of 3+ krill (40-46mm) relative to larger, older age classes. This 
group demonstrated an onshore seasonal distribution change. Cluster 2 demonstrated large 
changes in both size and maturity composition (length DMm=46, stage PSI=63) which reflected 
a shift fi-om predominantly mature 3+ krill (now partially incorporated into Cluster 3) to a 
mixture of large juvenile (I+), immature (2+) and mature (3+ ) individuals. As with the other 
groups, Cluster 2 distribution had a southward seasonal shift to the location of Cluster 1 during 
Survey A. As a result of seasonal migration, particularly by large individuals, krill carbon 
biomass in the Elephant Island Area was substantially (but not significantly) reduced. 

Salpa thompsoni (Tables 4.3,4.7; Figures 4.7,4.8,4.15) 

The overall doubling of mean salp abundance during Survey D was attributed to the West Area 
where the mean was 13 times that of Survey A. This significant increase (Z test, Pc0.05) was 
due to extremely large offshore concentrations of recently budded aggregates. Mean and 
standard deviation values in the Elephant Island Area were similar during the two surveys; an 
order of magnitude increase in median abundance resulted fi-om 26 vs. 2 1 relatively large catches 
during Survey D. Cluster analysis results and length-frequency distributions during Survey D 
indicate that large, mature solitaries in Drake Passage (and to a lesser extent western Bransfield 
Strait) had migrated to surface layers for a late season pulse of aggregate chain production 
(Foxton, 1966; Casareto and Nemoto, 1986). Because of aggregate growth and presence of large 
solitaries median salp carbon biomass in the Elephant Island Area more than doubled between 
the two surveys. This increase in conjunction with decreased median krill biomass led to a 
substantial change in their ratio, fi-om ca. 3: 1 to 120: 1. 

Zooplankton (Tables 4.3-4.6,4.10-4.15; Figures 4.9-4.1 1) 



Ten fewer taxa were identified during Survey D, primarily the result of fewer unidentified 
crustacean categories. This decrease, plus lower mean and median values of species richness, 
could reflect a seasonal reduction in mesoplanktonic taxa. Total copepod abundance was 
significantly greater during Survey D (2 test, PcO.01) and resulted primarily from eastward 
expansion of extremely large offshore concentrations across much of the survey area. Increased 
copepod concentrations also were located in Bransfield Strait, presumably associated with 
retention systems south of King George and Livingston Islands and in the Joinville Island Area. 
Overall increased copepod abundance was largely due to C. acutus, M. gerlachei and R. gigas 
(ANOVA, P<0.05). In addition to copepods and salps, radiolarians and chaetognaths had 
significant abundance increases between the two surveys (ANOVA, PcO.05); postlarval T. 
macrura, ostracods and Cliop. sulcata had decreased abundance during Survey D but only that 
of C. p. sulcata was significant (P<O.OOl). Due to the huge mean abundance increase of 
radiolarians the proportional contribution by copepods to total zooplankton decreased from 68% 
to 58% between surveys and resulting PSI was 77 (72 if individual taxa are used vs. total 
copepods). 

Among the dominant taxa chaetognaths were the only category with significant seasonal 
abundance increases within all four areas (PC0.02). Significant increases were observed for: C. 
acutus, M. gerlachei, R. gigas, C. p. sulcata and radiolarians (Elephant Island Area); C. acutus, 
C. propinquus and E. frigida (Joinville Island); M. gerlachei and T. gaudichaudii (South Area); 
and "other" copepods, E. triacantha, Primno macropa, Vibilia antarctica and S. thompsoni 
(West Area). Significant abundance decreases (P<O.OOl) occurred for larval T. macrura (West 
Area) and C. p. sulcata (West and Elephant Island Areas). 

Mean larval krill abundance increased 3 times, between Surveys A and D and was associated 
with increased proportions of C3 vs. earlier stages. Greatest change was in the West Area where 
the mean (mostly C3 larvae) was two orders of magnitude greater than the previous month (134 
vs. 1.5 per 1,000 m3). Larval krill in the Elephant Island Area demonstrated a modest mean 
abundance increase (50 vs. 36 per 1,000 m3) associated with a shift to greater proportions of C3 
and F1 vs. younger stages. Decreased abundance in the South Area (13 to 4 per 1,000 m3) was 
associated with loss of F1 and F2 stages. If the Survey A Euphausia sp. larvae in Joinville Island 
Area were largely E. superba, then mean abundance there had a large seasonal decrease (ca. 980 
vs. 29 per 1,000 m3) associated with a shift to greater proportions of F2 and F3 stages. Larval E. 
frigida, E. crystallorophias and E. triacantha were not identified during Survey A. During 
Survey D, larval E. frigida and E. ciystallorophias, respectively, ranked 11 and 16 in overall 
mean abundance while E. triacantha larvae were fairly rare. 

Marked changes in zooplankton clusters between the two surveys reflect (a) increased abundance 
and onshore expansion of Oceanic taxa and (b) blending of Shelf and Coastal taxa with little 
effect on their pooled abundance. Seasonal population growth along with intensified advective 
and mixing processes associated with the offshore gyre and Antarctic Circumpolar Current are 
likely forces behind these changes. 

4.3.2.5 Survey D Between-Year Comparisons: 

Krill (Tables 4.7B, 4.8,4.9) 
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In stark contrast to Survey A, krill mean and median abundance values in the Elephant Island 
Area during February-March 2002 were among the lowest recorded over the past 11 years and 
resembled those of 1994 and 1995. Accordingly, low krill carbon biomass values matched those 
of 1995. Relatively large proportions ofjuveniles (39%), like 1992 and 1996, indicate good 
recruitment success of the previous year class. As during 2001, proportions of immature stages 
indicate only modest recruitment success from two years ago (1999/00). Maturity stage 
composition most resembled that of 1992 (PSk90). Poor recruitment success since the 1995/96 
year class together with age-related mortality are undoubtedly responsible for population size 
decrease. However, considering Survey A results, the magnitude of this decline may be 
magnified by seasonal migration away from the area. Large proportions of advanced female 
maturity stages have characterized the past four years and are in distinct contrast to 1992-1994 
and 1998 when normal seasonal spawning did not appear to take place. The male to female ratio 
(1.5) is typical of that during 1992-1 998 and contrasts with 1999-2001 when females 
outnumbered males. 

Salps (Tables 4.7.4.9; Figure 4.16) 

Mean and median salp abundance in the Elephant Island Area during February-March has 
remained fairly stable since 1999; these values are approximately half those during highs in 
1993,1997 and 1998. However, the means are an order of magnitude, and medians two to three 
orders of magnitude, greater than during the 1995 and 1996 copepod years. The broad size range 
and late season pulse of small aggregate production yield a length frequency distribution quite 
similar to that of March 1997 (DMAX<1 0). In the past, late season production has presaged salp 
blooms the following summer. As with abundance, Survey D salp carbon biomass has remained 
fairly stable since 1998. In contrast, the sa1p:knll biomass ratio of 120: 1 is unprecedented and 
reflects apparent migration of krill out of the survey area. 

Zooplankton (Tables 4.5,4.7,4.9B, 4.1 OB, 4.1 1 B) 

For the same reasons listed for Survey A, substantially more taxa were collected this year (83 vs. 
57-62). However, mean and median numbers of taxa per tow in the West and Elephant Island as 
well as South Areas (1 7- 19) were smaller than those during 2001 Survey D (20-25) suggesting a 
seasonal decrease in species richness. Overall mean abundance of a number of taxa was 
substantially greater than reported from previous February-March surveys due to their large 
concentrations in one or more areas: Copepods (notably C. acutus and M. gerlachei) and 
chaetognaths (all four areas); Themisto gaudichaudii and P. macropa (West, Elephant and 
South); radiolarians, larval T. macrura and Vibilia antarctica (West and Elephant); Hyperiella 
dilatata (West, Elephant and Joinville); E. frigida (West); E. crystallorophias and larval L. 
larseni (South). 

Copepod abundance in the Elephant Island Area was the highest observed during February- 
March AMLR surveys with mean and median values 2 times the highs of 2000. Due to summer 
spawning M. gerlachei joined C. acutus and C. propinquus in being primarily responsible for 
these elevated concentrations. Mean and median abundance values of C. acutus exceeded, and 
those of C. propinquus were comparable to, those recorded during the krill "superswarm" year 
1984; M. gerlachei abundance was comparable to the highs of 2000. Postlarval T. macrura 
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abundance was among the lowest reported since 1993. Like postlarval knll, this euphausiid was 
much less abundant here (as well as West and South Areas) than during Survey A suggesting 
movement out of the upper water column and/or area. Like copepods, larval T. macrura and 
chaetognaths were more abundant than during previous AMLR surveys. Larval krill mean 
abundance ranked five in the 8 years of data available. This is not particularly bleak, given (a) 
seasonally increased abundance and advanced development and (b) relatively large proportions 
of C3 and Fl stages. 

Copepods have numerically dominated the Elephant Island Area during all February-March 
surveys except 1995 when larval krill were extraordinarily abundant and the 1998 salp year. 
Such extreme dominance (>80% of individual zooplankters) was most similar to 1994 (PSI=86). 
Overall species abundance relationships were fairly consistent with those over the past three 
years and during 1996 (PSI=70-79) with copepods, larval T. macrura, chaetognaths and salps 
being the most abundant taxa. SaZpa thompsoni has remained the fourth ranked taxon over this 
period 

4.3.3 AMLR 2001/02 Cruise Summary: 

(A) Mean and median krill abundance in the Elephant Island Area during January was relatively 
high and, respectively, ranked 2 and 4 in the 1992-2002 data set; the February-March values 
were among the lowest recorded. These differences resulted from seasonal distribution changes 
across the large survey area. 

(B) SmaIl juveniles, representing successful recruitment of the 2000/200 1 year class, numerically 
dominated catches in the Elephant Island, Joinville Island, South and West Areas during Surveys 
A and D. 

(C) Relatively small proportions of two-year-old intermediate sized immature forms in all four 
areas support last year's observations of low 1999/2000 year class success. 

(D) Larval krill were moderately abundant in the Elephant Island Area. Relatively large 
proportions of furcilia and early calyptopis stages during both surveys indicate a very early 
initiation (e.g., late November-early December) and prolonged spawning season compared to 
other years. A modest seasonal abundance increase in conjunction with increased proportions of 
advanced developmental stages bodes well for recruitment success of the 2001/2002 year class. 

(E) Salpa thompsoni abundance in the Elephant Island Area was moderately high and similar to 
values observed in 1999-2001. A late season pulse of chain production may presage a salp 
bloom during 2002/03. 

(F) Greatly increased zooplankton diversity over previous years resulted from the expanded 
survey area, a more protective cod-end and refined identification techniques. Species richness 
was highest in the Joinville Island Area influenced by the Weddell Sea. 

(G) Copepods (notably CaIanoides acutus, CaIanus propinquus and Metridia gerlachei), were 
by far the most abundant zooplankton category; their mean and median abundance values were 
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by far the highest encountered during AMLR surveys. Concentrations of larval Thysanoessa 
macrura, postlarval Euphausia frigida and chaetognaths were also the highest recorded. 

4.4 Disposition of Data and Samples: All of the krill, salp and other zooplankton data have 
been digitized and are available upon request from Valerie Loeb. These data have been 
submitted to Roger Hewitt (Southwest Fisheries Science Center). Frozen krill and myctophids 
were provided to Mike Goebel and Dan Costa (UCSC) for chemical analyses. 

4.5 Problems and Suggestions: Expansion of the large survey area across Bransfield Strait into 
areas directly influenced by west Antarctic Peninsula, Gerlache Strait and Weddell Sea dynamics 
has greatly improved our ability to link biological and hydrographic processes within the South 
Shetland-Elephant Island Area. This is especially important in that the warming environment 
and glacial retreat, especially in the western Weddell Sea, may already be altering krill 
distribution, behavior and population dynamics. We strongly urge development of a coordinated 
research effort, possibly within CCAMLR, to provide base line data on recently opened pelagic 
(i.e., seasonal sea ice) and benthic @.e., virgin fish stock) habitats in the western Weddell Sea. 

Again it was extremely helpful to have the expert assistance of CTD technicians at sea. 
However, we are still handicapped by the lack of an experienced physical oceanographer who 
can provide real time information on water mass distribution and dynamics. With regard to 
hydrodynamics, it would be extremely beneficial to have information provided by an acoustic 
Doppler current profiler. This is especially true for examining transport of krill larvae in relation 
to recruitment success in the survey area and advection to South Georgia. 

The zooplankton van would benefit from modifications making it more comfortable and more 
easily maintained for use by both the knll and fish stock assessment surveys. Improvements 
would include (a) replacing storage areas with microscope benches allowing assistants to be 
seated while performing sample analyses and (b) installation of stainless steel counters to allow 
efficient and effective cleaning. 
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Table 4.1. AMLR 2002 Large-area survey IKMT station information. Double lines denote subarea divisions. 

A. SURVEYA 

# START END DIEL DEPTH VOLUME ABUNDANCE ABUNDANCE 
(LOCAL) (m) (m3) TOTAL #/1000M3 TOTAL W1000M3 

SOUTH AREA 
A1 5-1 5 15/01/02 231 1 2331 T 171 1976.7 0 0.0 83 42.0 
A16-14 16/01/02 021 9 0242 N 171 2377.3 0 0.0 180 75.7 
A17-13 16/01/02 0522 0549 D 171 2575.1 2 0.8 88 34.2 
WEST AREA 
A18-12 16/01/02 0837 0900 D 171 2307.6 40 17.3 0 0.0 
A19-11 16/01/02 1204 1228 D 170 2428.1 14 5.8 7 2.9 
A20-10 16/01/02 1605 1633 D 170 2635.6 0 0.0 26 9.9 
A1 9-09 16/01/02 1925 1949 D 171 2466.7 1 0.8 1720 697.3 
A18-10 16/01/02 2255 2317 N 171 2161 .O 0 0.0 344 159.2 
A1 7-1 1 17/01/02 0206 0225 N 115 2031.7 1455 716.2 186 91.6 
A1 6-1 0 17/01/02 0501 0528 D 170 2544.2 127 49.9 3 1.2 
A17-09 17/01/02 0819 0840 D 171 2034.4 28 13.8 59 29.0 
A1 8-08 1 7/01 102 1 1 52 1215 D 170 21 16.4 0 0.0 244 115.3 
A1 7-07 17/01/02 1531 1555 D 170 2512.5 0 0.0 196 78.0 
A1 6-08 17/01/02 1919 1942 D 170 2552.0 1 0.4 92 36.1 
A1 5-09 17/01/02 2230 2255 T 174 2656.5 59 22.2 194 73.0 
A14-10 18/01/02 0146 0157 N 60 967.2 37 38.3 6 6.2 
A1 3-09 18/01/02 0414 0440 T 174 2736.0 7 2.6 17 6.2 
A14-08 18/01/02 0809 0833 D 171 2283.9 15 6.6 25 10.9 
A1 5-07 18/01/02 1145 1208 D 170 2478.7 2 0.8 109 44.0 
A16-06 18/01/02 1531 1555 D 169 2309.4 0 0.0 90 39.0 
A1 5-05 1 8/01 102 1 908 1933 D 169 2295.9 0 0.0 284 123.7 
A14-06 18/01/02 2238 2301 N 170 2226.0 0 0.0 422 189.6 
A1 3-07 19/01/02 0200 0228 N 170 2719.4 1 0.4 484 178.0 
A1 2-08 19/01/02 0512 0535 D 170 21 19.4 39 18.4 1 0.5 
A1 1-07 19/01/02 0836 0900 D 169 2491.6 389 156.1 2 0.8 
A1 1-05 19/01/02 1254 1319 D 170 2479.4 0 0.0 81 32.7 
A1 1-03 19/01 I02 171 8 1744 D 173 2392.4 0 0.0 290 121.2 
A1 1-01 19/01/02 2131 2153 T 171 21 90.4 0 0.0 598 273.0 
ELEPHANT ISLAND AREA 

STATION DATE TIME TOW FLOW KRILL SALP 

1045.9 
1235.0 
1006.7 

77.2 
109.0 

6.2 
0.0 
9.7 
1 .o 
5.4 

65.9 
861.8 
537.8 
614.5 

1216.3 
281.6 

0.0 
0.0 

35.3 
13.7 

688.3 
8.4 

17.6 

11.1 
365.5 

1792.9 
69.6 
94.3 
37.8 
0.0 

381.4 

A09-01 
A0402 
A09-03 

A09-05 

A09-07 
A0408 
AO8-08 
AO8-06 
AO8-04 
AO8-02 

A09-04 

A09-06 

A07-01 
A07-02 
A07-03 
A07-04 
A07-05 
A07-06 
A07-07 
A07-08 
A06-08 
AO6-06 
A0504 
AO5-02 
A04-01 
A04-02 
A04-03 
A04-04 
A04-05 
A04-06 
A04-07 

20/01102 
20/01/02 
20101 102 
20/01102 
20/01/02 
20/01102 
2wo 1/02 
20/01/02 
21/01/02 
21 101 I02 
21 101 102 
21/01/02 
21 101 102 
21/01/02 
22/01/02 
22/01/02 
22/01/02 
22/01 102 
22/01/02 
22/01/02 
22/01/02 
23/01 102 
23/01 102 
23/01 102 
23/01 102 
23/01/02 
23/01/02 
24/01 102 
24/01 102 
24/01/02 
24/01 102 

01 47 
0440 
0734 
1026 
1321 
1705 
2037 
2321 
0202 
071 8 
1306 
201 5 
2345 
0232 
0527 
0829 
1115 
1418 
1723 
201 5 
2251 
0256 
0750 
1238 
1619 
1904 
2201 
0052 
0330 
071 8 
1843 

0208 
0505 
0758 
1049 
1348 
1732 
2053 
2342 
0230 
0744 
1332 
2039 
001 1 
0259 
0551 
0851 
1135 
1442 
1749 
2038 
231 7 
031 9 
081 5 
1304 
1642 
1926 
2222 
01 20 
0355 
0740 
1905 

N 
D 
D 
D 
D 
D 
D 
N 
N 
D 
D 
D 
N 
N 
D 
D 
D 
D 
D 
D 
N 
N 
D 
D 
D 
D 
N 
N 
N 
D 
D 
T 

170 
169 
171 
169 
171 
170 
170 
169 
170 
170 
169 
171 
1 70 
1 74 
170 
1 74 
171 
170 
170 
170 
170 
140 
171 
170 
170 
170 
170 
170 
170 
156 
170 
i 70 

2111.1 
2351.5 
2509.1 
2291.5 
2623.1 
2759.6 
2281.6 
21 67.3 
2992.2 
2590.7 
2730.9 
2241.9 
2420.8 
2825.3 
2358.0 
2307.9 
2241.4 
2504.1 
2377.7 
2341.9 
2349.3 
2140.7 
2333.6 
2509.1 
2431 .O 
2156.0 
2141.2 
2601.3 
2523.2 
21 15.0 
21 05.6 

0 
3 
1 
9 

24 
0 

39 
77 
3 
3 
0 
1 

24 
8 
0 
3 
5 

51 
76 
1 
0 

20 
48 
21 
5 

49 
81 0 
21 9 
609 

14 
3 
1 

0.0 
1.3 
0.4 
3.9 
9.1 
0.0 

17.1 
35.5 

1 .o 
1.2 
0.0 
0.4 
9.9 
2.8 
0.0 
1.3 
2.2 

20.4 
32.0 
0.4 
0.0 
9.3 

20.6 
8.4 
2.1 

22.7 
378.3 
84.2 

241.4 
6.6 
1.4 

2208 
2904 
2526 

177 
286 

17 
0 

21 
3 

14 
180 

1932 
1302 
1736 
2868 
650 

0 
0 

84 
32 

1617 
18 
41 

957 
27 

788 
3839 
181 
238 

80 
0 

A04-08 24/01/02 2130 2154 231 1.7 0 4  521 225.4 

73 



Tab. 4.1 (Contd.) 
SURVEY A 

# START END DIEL DEPTH VOLUME ABUNDANCE ABUNDANCE 

A03-08 25/01/02 0006 0031 N 170 2500.7 
A03-06 25/01/02 0418 0443 T 170 2446.8 2 0.8 78 31.9 
A03-04 25/01/02 0925 0949 D 171 2157.1 1 0.5 81 37.6 
A03-02 25/01/02 1359 1426 D 170 2736.8 81 29.6 7 2.6 
A02-01 25/01/02 1731 1755 D 170 2370.6 31 13.1 95 40.1 

A02-03 25/01/02 2254 2318 N 170 2280.6 263 115.3 820 359.6 
A02-04 26/01/02 0131 0149 N 170 2149.6 218 101.4 784 364.7 
A02-05 26/01/02 0409 0434 T 170 2233.1 1024 458.6 1352 605.4 

2219.4 34 15.3 401 180.7 A02-06 26/01/02 0709 0733 D 169 
A02-07 26/01/02 0955 1018 D 170 2317.8 84 36.2 1432 617.8 

2431.1 45 18.5 6848 2816.8 A02-08 26/01/02 1237 1302 D 171 
JOlNVlLLE ISLAND AREA 
A02-09 26/01/02 1527 1555 D 171 2323.0 0 0.0 2761 1188.6 
A02-11 26/01/02 1943 2006 D 170 2024.5 263 129.9 3 1.5 

STATION DATE TIME TOW FLOW KRILL SALP 

(LOCAL) (m) (m3) TOTAL #/1000M3 TOTAL #I1 000M3 

A02-02 25/01/02 2019 2039 D 170 2274.5 26 11.4 168 73.9 

A02-13 26/01/02 2333 2356 N 170 21 18.0 30 14.2 12 5.7 
A04-13 27/01/02 0321 0348 N 171 2523.4 5 2.0 0 0.0 
A04-11 27/01/02 0720 0745 D 171 2337.9 24 10.3 0 0.0 

A06-11 27101 102 202 1 2043 D 170 2060.0 106 51.5 0 0.0 
A06-12 27/01/02 2247 2312 T 170 2291.5 1139 497.1 0 0.0 

A04-09 27/01 102 1 159 1223 D 168 2359.5 0 0.0 637 270.0 
A06-09 27/01/02 1617 1642 D 170 2478.9 0 0.0 463 186.8 

SOUTH AREA 
A07-11 28/01/02 0139 0205 N 171 2452.3 1970 803.3 200 81.6 
AO8-10 28/01/02 0453 0519 T 170 2456.7 3 1.2 607 247.1 
A09-09 28/01102 0736 0748 D 86 11 35.5 0 0.0 0 0.0 
A1 0-1 0 28/01/02 1042 1104 D 170 1757.0 0 0.0 0 0.0 
A041 1 28/01/02 1403 1428 D 170 2703.7 3993 1476.9 59 21.8 
A08-I 2 28/01/02 1656 1720 D 156 2330.6 1068 458.3 3 1.3 

1355.3 2 1.5 157 115.8 A09-13 28/01/02 1950 2004 D 110 
A10-12 28/01/02 2257 2321 N 170 2332.7 0 0.0 3044 1304.9 
Al l -11 29/01/02 0225 0249 N 170 2400.0 1 0.4 2724 1135.0 
A12-12 29/01/02 0550 0615 D 171 2555.7 3 1.2 375 146.7 
A l l - I 3  29/01/02 0858 0920 D 173 2396.3 2 0.8 162 67.6 
A12-14 29/01/02 1153 1220 D 166 2830.6 0 0.0 202 71.4 
A13-13 29/01 102 1526 1550 D 170 2725.1 10 3.7 204 74.9 
A14-12 29/01/02 1836 1858 D 171 2082.2 3 1.4 2 1 .o 

SURVEY AREA A 
N=95 14777 59988 

AVG 65.5 267.7 
STD 202.3 487.5 
MEDIAN 2.0 69.6 

WEST AREA 
N=25 2215 5480 

AVG 42.0 92.8 
STD 141.2 142.6 
MEDIAN 0.8 39.0 

ELEPHANT ISLAND AREA 
N=44 3938 42542 

AVG 39.0 409.9 
STD 93.3 614.7 
MEDIAN 7.5 85.8 

JOlNVlLLE ISLAND AREA 
N=9 1567 3876 

AVG 78.3 183.6 
STD 153.4 367.7 
MEDIAN 10.3 1.5 

SOUTH AREA 
N=17 7057 8090 

AVG 161.7 201.2 
STD 390.5 378.1 
MEDIAN 0.8 71.4 



Table 4.1 (Contd.) 

D18-12 24/02/02 1104 1128 D 170 251 3.4 0 0.0 2 0.8 
D19-11 24/02/02 1422 1446 D 170 2392.4 2 0.8 0 0.0 
D20-10 24/02/02 1814 1839 D 170 2427.3 0 0.0 1710 704.5 
D18-10 25/02/02 0253 0324 N 170 3199.4 4 1.3 76 23.8 
D17-11 25/02/02 0610 0627 D 120 1586.4 6 3.8 0 0.0 
D16-10 25/02/02 0947 1010 D 170 2328.6 0 0.0 0 0.0 
D17-09 25/02/02 1336 1402 D 172 2685.0 0 0.0 3 1 .I 
D18-08 25/02/02 1704 1731 D 171 2661.7 0 0.0 77 28.9 
D17-07 25/02/02 2045 2045 T 169 2359.0 0 0.0 8964 3800.0 
016-08 26/02/02 0008 0037 N 170 2884.6 2 0.7 430 149.1 
D15-09 26/02/02 0325 0351 N 169 2774.2 28 10.1 270 97.3 
D14-10 26/02/02 0617 0631 D 81 1460.4 10695 7323.1 0 0.0 
D13-09 26/02/02 0929 0952 D 165 2221.3 20700 9318.7 0 0.0 
D14-08 26/02/02 1307 1332 D 170 2451.7 4 1.6 14 5.7 
D15-07 26/02/02 1657 1721 D 171 2294.7 0 0.0 7 3.1 
D16-06 26/02/02 2022 2045 T 170 21 71.8 0 0.0 3328 1532.4 
D15-05 26/02/02 2357 0025 N 170 2671.6 0 0.0 18292 6846.7 
D14-06 27/02/02 0331 0400 N ?71 2576.1 1 0.4 3961 1537.6 
D13-07 27/02/02 0731 0758 D 170 2443.2 0 0.0 19 7.8 
D12-08 27/02/02 1042 1105 D 171 1970.7 0 0.0 49 24.9 
Dl l -07 27/02/02 1404 1432 D 171 3277.4 11 3.4 0 0.0 
Dl l -05 27/02/02 1859 1927 D 171 2582.6 0 0.0 2395 927.4 
Dl l -03 27/02/02 2325 2348 N 170 2259.3 0 0.0 19782 8755.8 
Dl l -01 28/02/02 0325 0349 N 170 21 56.8 1 0.5 10260 4757.0 
ELEPHANT ISLAND AREA 

B. SURVEYD 
I STATION DATE TIME TOW FLOW KRILL SALP I 

2622.4 
352.6 

1921.9 
440.8 

12.9 
185.1 
286.2 

70.4 
175.1 

2.9 
636.6 
299.0 

2883.1 
2903.7 
1022.9 
1951.3 

56.6 
0.0 
2.0 
0.0 
0.0 
0.7 

700.7 
481.1 
667.0 
348.0 

17.6 
5.6 

1502.1 
59.2 

373.2 
27.1 

START END DIEL DEPTH VOLUME ABUNDANCE ABUNDANCE # 
(LOCAL) (rn) (m3) TOTAL #/1000M3 TOTAL #/1000M3 

SOUTH AREA 
D15-15 24/02/02 0204 0230 N 171 2861.9 21654 7566.4 198 69.2 
D16-14 24/02/02 0506 0530 N 171 2543.8 69 27.1 0 0.0 
D17-I 3 24/02/02 0759 0824 D 170 2505.6 2 0.8 0 0.0 
WEST AREA 

D09-01 
D09-02 
D09-03 
D09-04 
D09-05 
009-06 
D09-07 
D09-08 
D08-08 
D08-06 
DO8-04 
DO8-02 
D07-01 
D07-02 
D07-03 
D07-04 
D07-05 
D07-06 
D07-07 
D07-08 
D06-08 
D06-06 
D05-04 
005-02 
D04-01 
D04-02 
D04-03 
D04-04 
D04-05 
004-06 
D04-07 
D04-08 

28/02/02 
28/02/02 
28/02/02 
28/02/02 
28/02/02 
28/02/02 
28/02/02 
0110302 
0 1 /03/02 
01103/02 
01/03/02 
01 10302 
01103/02 
01/03/02 
02/03/02 
OW03I02 
02/03/02 
02/03/02 
02/03/02 
02/03/02 
02/03/02 
02/03/02 
03/03/02 
03/03/02 
03/03/02 
03/03/02 
03/03/02 

03/03/02 
04/03/02 
04/03/02 
04/03/02 

03103r02 

0750 
1030 
1313 
1548 
1819 
2055 
2336 
0148 
0413 
0835 
1241 
1640 
1948 
2232 
0116 
0414 
071 0 
0949 
1212 
1454 
1733 
2121 
01 53 
0600 
091 9 
1214 
1501 
1740 
2030 
01 24 
0524 
0814 

0813 
1053 
1337 
1613 
1843 
2119 
2349 
0210 
0441 
0859 
1306 
1707 
201 0 
2257 
0141 
0444 
0735 
1006 
1237 
1519 
1759 
2140 
0214 
0626 
0942 
1236 
1524 
1815 
2052 
0146 
0550 
0837 

D 
D 
D 
D 
D 
T 
N 
N 
N 
D 
D 
D 
T 
N 
N 
N 
D 
D 
D 
D 
D 
N 
N 
T 
D 
D 
D 
D 
N 
N 
T 
D 

170 
170 
170 
170 
171 
169 
170 
170 
170 
170 
170 
170 
170 
170 
169 
170 
170 
170 
170 
171 
170 
140 
169 
170 
170 
170 
170 
171 
170 
149 
170 
1 70 

2154.5 
1954.3 
2448.1 
2382.0 
2334.1 
2215.0 
2358.6 
2414.4 
2580.9 
2084.0 
2412.7 
2475.2 
1824.4 
2253.7 
2850.8 
2839.1 
2154.7 
21 94.8 
2486.8 
2346.0 
2402.2 
1536.2 
2019.4 
2567.2 
2095.9 
2141.0 
2274.5 
2512.8 
2059.8 
2229.4 
2232.1 
2285.1 

0 
0 
0 
0 
0 

72 
3 
1 

15 
7 
0 
0 
0 
4 
3 
2 
1 
2 
0 
0 
0 

113 
0 
0 
0 
0 
3 
0 

231 
194 

4 
0 

0.0 
0.0 
0.0 
0.0 
0.0 

32.5 
1.3 
0.4 
5.8 
3.4 
0.0 
0.0 
0.0 
1.8 
1 .I 
0.7 
0.5 
0.9 
0.0 
0.0 
0.0 

73.6 
0.0 
0.0 
0.0 
0.0 
1.3 
0.0 

112.1 
87.0 

1.8 
0.0 

5650 
689 

4705 
1050 

30 
41 0 
675 
170 
452 

6 
1536 
740 

5260 
6544 
2916 
5540 

122 
0 
5 
0 
0 
1 

1415 
1235 
1398 
745 
40 
14 

3094 
132 
833 
62 

jD03-08 04/03/02 1045 1108 D 170 2125.1 0 0.0 458 215.5 

75 



Table 4.1 fContd.) 

D02-09 06/03/02 0251 0313 N 171 2302.3 21 9.1 816 354.4 
D02-11 06/03/02 0659 0724 D 170 2294.9 4 1.7 2 0.9 
D02-13 06/03/02 1054 1120 D 170 2465.8 9 3.6 2 0.8 
D04-13 06/03/02 1444 1508 D 170 2600.3 2 0.8 28 10.8 
D04-11 06/03/02 1830 1854 D 170 2272.3 0 0.0 0 0.0 
D04-09 06/03/02 2232 2256 N 169 2201.4 39 17.7 1193 541.9 
D06-09 07/03/02 0245 0312 N 171 2402.2 9 3.7 1346 560.3 
D06-11 07/03/02 0657 0723 D 170 2419.3 1 0.4 5 2.1 
D06-12 07/03/02 0927 0952 D 170 2250.7 3 1.3 0 0.0 
SOUTH AREA 
D07-11 07/03/02 1220 1245 D 170 2427.5 0 0.0 48 19.8 
D08-10 07/03/02 1532 1555 D 170 2229.4 1 0.4 1 0.4 
D09-09 07/03/02 1756 1808 D 75 1076.7 0 0.0 0 0.0 
DIO-10 07/03/02 2101 2123 N 170 1920.0 16 8.3 194 101.0 
D09-11 08/03/02 0016 0039 N 170 2333.4 15 6.4 127 54.4 
DO8-12 08/03/02 0327 0348 N 161 2223.8 643 289.1 0 0.0 

DI O-1 2 08/03/02 0936 1002 D 170 2472.1 5 2.0 0 0.0 
D11-11 08/03/02 1247 1314 D 171 2675.3 0 0.0 0 0.0 
Dl2-12 08/03/02 1606 1632 D 170 2424.2 0 0.0 23 9.5 

D09-13 08/03/02 0631 0648 D 115 1577.7 335 212.3 336 213.0 

Dl l -13 08/03/02 191 1 1937 D 170 2447.0 0 0.0 20 8.2 
D12-14 08/03/02 2209 2227 N 120 1722.8 1136 659.4 56 32.5 
D l  3-1 3 09/03/02 01 45 021 1 N 170 2622.2 1400 533.9 5650 2154.6 
D14-12 09/03/02 0458 0527 N 170 2764.2 36 13.0 4 1.4 

SURVEY AREA D 
N=94 57762 i 36872 

AVG 281.4 621.6 
STD 1426.0 1372.5 
MEDIAN 0.5 59.4 

WEST AREA 
N=24 31 454 69639 

AVG 694.3 1216.8 
STD 231 7.5 2337.9 
MEDIAN 0.0 24.3 

ELEPHANT ISLAND AREA 
N=44 908 571 84 

AVG 9.7 570.3 
STD 25.4 782.3 
MEDIAN 0.4 290.0 

JOlNVlLLE ISLAND AREA 
N=9 88 3392 

AVG 4.3 163.5 
STD 5.4 234.0 
MEDIAN 1.7 2.1 

SOUTH AREA 
N=17 2531 2 6657 

AVG 548.2 156.7 
STD 1765.5 502.3 

SURVEYD - ’  

I STATION DATE TIME TOW FLOW KRILL SALP I 
ABUNDANCE # START END DIEL DEPTH VOLUME ABUNDANCE 

(LOCAL) (m) (m3) TOTAL #/I DOOM3 TOTAL #/1000M3 

D03-04 04/03/02 1905 1931 D 170 2312.9 1 0.4 69 29.8 
D03-02 04/03/02 2358 0021 N 170 2323.9 6 2.6 1141 491.0 

2244.1 9 4.0 2707 1206.3 D02-01 05/03/02 0345 0410 N 171 
D 170 2436.8 0 0.0 493 202.3 D02-02 05/03/02 0648 0714 

D02-03 05/03/02 1003 1026 D 171 2047.1 0 0.0 158 77.2 

D02-05 05/03/02 161 1 1633 D 174 1784.0 1 0.6 524 293.7 
05/03/02 1909 1943 T 170 2095.9 19 9.1 1535 732.4 

D03-06 04/03/02 1444 1507 D 170 2395.0 4 1.7 0 0.0 

D02-04 05/03/02 1 31 5 1341 D 171 2571.2 195 75.8 153 59.5 

D02-06 
D02-07 05/03/02 2201 2226 N 170 2325.9 1 0.4 1012 435.1 

2576.5 17 6.6 3465 1344.8 D02-08 06/03/02 0020 0047 N 170 
JOlNVlLLE ISLAND AREA 



Table 4.2 Maturity stage composition of krill collected in the large survey area and 
four subareas during January-March 2002. Advanced maturity stages are proportions 
of mature females that are 3c-3e in January and 3d-3e in February-March. 

Are: 
itage 
uveniles 
nmature 
Aature 
:emales: 
F2 
F3a 
F3b 
F3c 
F3d 
F3e 
idvanced Stages 
dales: 
M2a 
M2b 
M2c 
M3a 
M3b 
1ale:Female 
lo. measured 

Are; 
Stage 
I uveniles 
mmature 
Aature 
:emales: 
F2 
F3a 
F3b 
F3c 
F3d 
F3e 
idvanced Stages 
Aales: 
M2a 
M2b 
M2c 
M3a 
M3b 
dale:Female 
lo. measured 

E. superba I 



Table 4.3. Composition and abundance of zooplankton assemblages sampled in large Survey A and D areas, January-March. 2002 
F(%) is tequency of occurrence in samples. R is rank and % is percent of total mean abundance represented by each taxon. 
Land J denote larval and juvenile stages. 

F(%) R % MEAN STD MEDIAN 
100.0 1 67.6 7536.2 14950.1 2305.5 
98.9 34.4 3838.7 8043.7 1001.0 

Calanus propinquus 
Metridia gerlachei 
Rhincalanus gigas 
Other copepods 
Pareuchaeta antarctica 
Copepodites 
fleuromama robusta 
Pareuchaeta simillus 
Eucalanus SD. 

F(%) R % MEAN ' STD MEDIAN 
100.0 1 58.3 15904.8 24429.7 6742.7 
100.0 27.1 7375.0 11497.5 2771.0 

Haloptilus ocellatus 
hysanoessa macrura (L) 

0.0 
0.0 

190.1 
adiolarians 
alpa thompsoni 
bysanoessa macrura 
haetognaths 
stracods 
uphausia spp. (L) 
uphausia superba 
/io pyramidata sulcata 
bemisto gaudichaudii 
uphausia frigida 
uphausia superba (L) 
uphausia crystallophorias 
ecapods 
nid. Eggs 
3lychaetes 
imno macropa 
Mia antarctica 
?pidonotothen larseni (L) 
mal Fish (unid.) 
yllopus magellanicus 
Ymopteris spp. 
Jmaceans 
'ione limacina 
Yongiobranchaea australis 

:anthophyra pelagica 
vllopus lucasii 
fperiella dilafata 
lea racovitzai 
iphausia triacantha 
ustacean larvae 
nacina helicina 
mophyes arctica 
(penids 
phyes antarctica 
idromedusae 
Ithylagus sp. (L) 
!pidonotothen kempi (L) 
9deeria rotunda? 
irvaceans 
nphipod 
iperiella spp. 
)tothertops nudifrons (L) 
@ids 
ematomus newnew (L) 
iromatonema rubra? 
ematomus lepidohinus (L) 
io pyamidata antarctica? 
iionodraco rastrospinosus (L) 
wrobrachia pileus 

scapods (L)  

0.0 0.0 
4.3 0.0 

96.8 

SURVEY A AREA (N=95) I SURVEY D AREA (N=94) 1 

0.0 
69.6 
39.3 
63.2 
0.0 
0.0 
2.0 
6.5 

13.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
0.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.0 
0.0 
0.0 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

36.2 
80.9 
79.8 
97.9 
22.3 
3.2 

57.4 
5.3 

97.9 
66.0 
28.7 
11.7 
0.0 
0.0 
1.1 

57.4 
46.8 
11.7 
1.1 

34.0 
18.1 
1.1 
4.3 

47.9 
0.0 
1.1 

30.9 
38.3 
5.3 

22.3 
0.0 
5.3 
8.5 
0.0 
8.5 
5.3 
0.0 

18.1 
2.1 
2.1 
0.0 

12.8 
2.1 
2.1 
1.1 
3.2 
0.0 
4.3 
0.0 

100.0 
83.2 
60 .O 
60.0 
83.2 
10.5 
8.4 
1.1 
1.1 
0.0 

90.5 
42.1 
88.4 
92.6 
81.1 
28.4 
11.6 
74.7 
75.8 
86.3 
42.1 
28.4 
12.6 
9.5 
2.1 

15.8 
52.6 
66.3 
18.9 
8.4 

44.2 
46.3 

2.1 
40.0 
69.5 
3.2 
2.1 

34.7 
53.7 
12.6 
7.4 
1.1 

12.6 
13.7 
4.2 

15.8 
15.8 
3.2 
8.4 
2.1 
4.2 
2.1 

11.6 
5.3 
3.2 
4.2 
2.1 
1.1 
2.1 
2.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

20.6 2299.7 
6.1 682.1 
2.4 266.1 
2.1 238.5 
1.6 183.3 
0.2 18.3 
0.1 7.1 
0.0 1.9 
0.0 0.4 
0.0 0.0 

2 12.8 1428.1 
3 9.2 
4 2.4 
5 2.0 
6 1.5 
7 1.0 
8 0.8 
9 0.6 

10 0.5 
11 0.3 
12 0.2 
13 0.2 
14 0.1 
15 0.1 

0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1030.2 
267.7 
222.6 
170.9 
111.0 
93.5 
65.5 
53.4 
32.5 
20.5 
19.4 
16.5 
14.0 
10.1 
6.7 
6.3 
3.9 
3.8 
3.3 
3.3 
3.0 
2.7 
2.3 
1.9 
1.7 
1.5 
1.4 
1.3 
1.1 
0.8 
0.8 
0.8 
0.6 
0.5 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 

4956.3 
1891.8 
684.4 
715.5 
344.5 
107.9 
47.9 
18.2 
3.5 
0.0 

2673.5 
4958.2 
487.5 
714.9 
327.9 
926.9 
815.4 
202.3 
111.2 
53.5 
61.1 
48.6 

114.0 
127.9 
94.8 
30.0 
15.5 
8.0 

20.2 
23.7 
11.7 
9.9 

26.2 
7.5 
3.0 

11.2 
14.6 
3.9 
2.9 
4.6 
4.1 
7.8 
3.5 
3.6 
4.1 
1.9 
1.5 
2.6 
1.4 
2.2 
1.4 
2.0 
0.5 
0.7 
0.9 
0.4 
0.4 
0.5 
0.4 
0.4 

551.7 
140.8 
14.8 
20.9 
60.6 
0.0 
0.0 
0.0 

100.0 
94.7 
84.0 
24.5 
70.2 
11.7 
12.8 
0.0 

15.9 
9.5 
4.6 
0.4 
0.6 
0.1 
0.2 
0.0 

J 

2 
5 
7 
4 

12 

6 

13 
8 

10 
9 

14 
15 

4.1 
29.0 
2.3 
0.4 
3.2 
0.2 
0.0 
1 .o 
0.0 
0.1 
0.3 
0.2 
0.2 
0.0 
0.0 
0.0 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

4322.9 
2588.0 
1258.7 

110.4 
153.9 
24.9 
61.1 
0.0 
0.0 

10.0 
1111.5 

621.6 
112.8 
880.1 
42.6 
4.4 

281.6 
0.2 

30.2 
80.0 
61 .O 
65.3 
0.0 
0.0 
0.0 

28.2 
22.2 
1.8 
0.0 
2.8 
1.1 
0.2 
0.1 
1.3 
0.0 
0.0 
3.0 
2.6 
0.3 
2.2 
0.0 
0.6 
0.1 
0.0 
0.2 
0.0 
0.0 
0.3 
0.0 
2.4 
0.0 
0.2 
0.0 
0.1 
0.0 
0.3 
0.0 
0.1 
0.0 

7918.3 

8751.9 
3380.3 
2870.1 

334.4 
233.6 
102.1 
262.5 

0.0 
0.0 

53.9 
2230.0 

26891.7 
1372.5 
251.6 

1165.3 
114.6 
33.9 

1426.0 
0.9 

41.1 
302.6 
220.4 
473.9 

0.0 
0.0 
0.1 

92.4 
15.2 
0.0 

10.2 
3.6 
0.0 
0.7 
3.2 
0.0 
0.2 

11.6 
8.1 
1.6 
5.7 
0.0 
3.7 
0.7 
0.0 
0.9 
0.2 
0.0 
0.8 
0.2 

23.4 
0.0 
0.8 
0.2 
1 .o 
0.0 
2.3 
0.0 
0.5 
0.0 

93.8 

1341.4 
11 72.5 

144.7 

202.8 

59.4 
10.8 

337.0 
0.0 
0.0 

0.0 
16.9 
6.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
0.0 
0.0 

0.0 O.OI 

2.1 0.0 0.0 0.4 0.01 0.0 0.0 0.0 0.0 
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Table 4.3 (Contd.) 

SURVEY AAREA (N=95) 
F(%) R % MEAN STD MEDIAN 

4.2 0.0 0.0 0.2 0.0 
IAXON 
Prionodraco evansii (J) 

SURVEY D AREA (N=94) 
F(%) R % MEAN STD MEDIAN 

0.0 0.0 0.0 0.0 0.0 
Electrona carlsbergi 
Pelagobia longicirrata 
Schyphomedusae 
Cyllopus spp. 
Electrona antarctica 
Trematomus scotti (L) 
Hyperiella macronyx 
Electrona spp. (L) 
Isopods 
Gastropods 
Vanadis antarcfica 
Calycopsis borchgrevinki 
Orchomene plebs 
Hyperiella antarctica 
Notolepis coatsi (L) 
Sipunculids 
Hyperia antarctica 
Clione antarcfica 
Lepidonotothen larseni (J) 
Siphonophora 
Ctenophora 
Staurophora meriensi ? 
Pleuragramma antarcticum (L) 
Beroe cucumis 
Notofhenia spp. (L) 
Gobionotoihen gibberifrons (L) 
Zanclonia weldoni? 
Gammarids 
Hyperoche medusarum 
Ariededraco mirus (L) 
Pegantha martgon 
Bolinopsis infundibulus 
E U S ~ N S  antarcticus 
Schizobrachium polycotylum? 
Krefftichthys anderssoni (L) 
Parachaenechfhys charcoti (L) 
Gymnoscopelus braueri 
Gymnoscopelus nicholsi 
Electrona subaspera 
Spongiobranchaea sp. 
Pasiaphaea sp. larvae 
Euphausa frigida (L) 
E. cfystallorophorias (L) 
Euphausa triacanfha (L) 
Limacina spp. 
Arctapodema ampla 
Clytia sp. ? 
Cyphocaris richardi 
Champsocephalus gunnari (L) 
Harpagifer antarcticus (L) 
Gerlache australis (L) 
Atolla wyvillei 
Cephalopods 
Bolinopsis spp. 
Trematomus centronofus (L) 
Scina spp. 
Pyrasoma atlanticum 
Orchomene rossi 
Mitrocomella brownei? 
Bathydraco antarcticus (L) 

TOTAL 
TAXA 

P- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - 
- 
- 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2.1 
1.1 
2.1 
3.2 
3.2 
1.1 
3.2 
3.2 
3.2 
2.1 
2.1 
1.1 
1.1 
1.1 
4.2 
3.2 
1.1 
1.1 
1.1 
2.1 
1.1 
1.1 
1.1 
2.1 
2.1 
1.1 
2.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 - 
- 
-_ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - 
- 
- 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 0.0 0.0 
11143.1 20915.5 3775.6 

103 19 4 3.6 20 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - 
- - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 .. 

1.1 0.0 0.0 0.0 0.0 
27261.0 47141.2 16157.6 

93 17.5 3.6 16 

0.3 
0.3 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
- 
- 
- 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.1 
1.1 
0.0 

13.6 
12.6 
4.3 
1.1 

20.2 
0.0 
0.0 
2.1 
4.3 
2.1 
0.0 

12.6 
4.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.3 
1.1 
1.1 
0.0 
6.4 
4.3 
3.2 
0.0 
3.2 
0.0 
2.1 
0.0 
0.0 
1.1 
6.4 
2.1 
0.0 
0.0 
0.0 

19.1 
6.4 
1.1 
1.1 
1 .l 
4.3 
2.1 
1.1 
2.1 
1.1 
1.1 
2.1 
2.1 
1.1 
1.1 
1.1 
1.1 
1 .l 
1.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

11 0.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.9 
0.1 
0.0 
0.0 
2.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
1.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
2.3 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 

53.4 
14.1 
0.8 
0.2 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.0 
0.0 
3.5 
0.5 
0.2 
0.0 

17.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.0 
0.9 
9.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1 .o 
0.0 
0.0 
0.0 
0.2 

21.9 
0.1 
0.0 
0.7 
0.0 
0.4 
0.0 
0.0 
0.1 
0.3 
0.1 
0.0 
0.0 
0.0 

203.1 
100.4 

8.1 
2.2 
0.8 
0.3 
0.3 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
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Table 4.1 I. Zooplankton and nekton taxa present in the large suwey area samples during (A) January 2002 and (B) February-March 2002 Mmpared to 
1995.2001 surveys. F is the frequency of Occurrence (%)in (N) tows. Mean is number Der 1000 mA3. n.a. indicates taxon was not enumerated. 
(L) and (J) denote larval and Juvenile stages. Dashes denote previously unrecorded taxa. 

A. SURVEY A 

TAXON 
Copepods 
Thysanoessa rnamra 
Thysanoessa mamra (L) 
Salpa thornpsoni 
inernisto gaudichaudii 
Chaetognaths 
Clio pyfamidata SulCala 
Euphausia superba 
Spongiobranchaea australis 
Vibi/ia antarnica 
Hyperiella dilatata 
Primno rnawpa 
Tomopteris spp. 
Cyli~propu~ magelfanicus 
Euphausia ftigida 
Ffadiolana 
Clione lirnaana 
cfltopus iuwsii 
Euphausia superba (L) 
ostlacods 
Lepidonotothen iarSeni (L) 
Diphyes anfactica 
Hydromedusae 
Polychaetes 
Dimophyes arctiw 
Lirnaona helidna 
lhlea racovitzai 
Euphausia ctystalbmphorias 
HypeMia spp. 
Euphausia spp. (L) 
Decapods (unid.) 
Larval fish 
Lepidonotothen kernpi (L) 
Euphausia triawntha 
Lepidonotolhen nudifmns (L) 
Hyperiids 
Notolepis CDatsi (L) 
Trernatornus newnesi (L) 
Pn'oncdraw evansii (J) 
Eiectmna spp. (L) 
Eledmna antantica 
Sipunculids 
CYlJOPUS SPP. 
Mysjds 
Hypefklla rnawnyx 
Decapods (L) 
Bathflagus sp. (L) 
Isopods 
Bern wwrnis 
Vanadis anlamica 
SiphOnOphOra 
Eledmna cartsbergi 
Schyphomedusae 
cumacea 
Awnthophyta pelagica 
Chioncdracn rastmspinasus (L) 
W e e r i a  rotunda? 
Pleumbrachia pikus 
Notothenia spp. (L) 
Clio pymidata antarctiw? 
Gaslropods 
Chmrnatonema rubra? 
Zandonia weMoni? 
Unid. Eggs 
Ctenophores 
Hvwmche medusaturn 

2002 
N=95 

F(%) Mean 
1000 75362 
92 6 
90 5 
884 
86 3 
81 1 
75 8 
74 7 
69 5 
66 3 
53 7 
52 6 
46 3 
442 
42 I 
42 1 
40 0 
347 
28 4 
28 4 
18 9 
15 8 
15 8 
15 8 
13 7 
12 6 
12 6 
12 6 
11 6 
11 6 
9 5  
8 4  
84  
7 4  
53 
4 2  
4 2  
4 2  
4 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
3 2  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
2 1  
1 1  

2001 2000 1999 1998 . 1997 1996 1995 
N=101 N=O N=75 N=105 N=105 N=91 NE90 

F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean 
1000 22471 n a  n a  I000 7116 942 5 6 5  1000 5826 1000 7944 989 6527 

222.6 
1428.1 
267.7 
32.5 

170.9 
53.4 
65.5 

1.9 
3.9 
1.3 
6.3 
3.0 
3.3 

20.5 
1030.2 

2.3 
1.4 

19.4 
111.0 

3.8 
0.4 
0.4 
6.7 
0.6 
0.8 
1.1 

16.5 
0.1 

93.5 
14.0 
3.3 
0.3 
0.8 
0.1 
0.5 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
1.7 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.7 
1.5 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 

10.1 
0.0 

73 511 n a. 93.1 
85.1 

100.0 
66.3 
84.2 
32.7 
89 1 
68.3 
98.0 
24.8 
7.9 

45.5 
30.1 
45.5 
19.8 
26.7 
87.1 
68.3 
37.6 
10.9 
23.8 
14.9 
7.9 

10.9 
51.5 
12.9 
1.0 
5.9 
0.0 - 

18.8 
7.9 

13.9 
0.0 

12.9 
1.0 - - 

10.9 
5.9 
3.0 
2.0 
1.0 
0.0 
0.0 
0.0 

20.8 
5.0 
3.0 
2.0 
2.0 
1.0 
0.0 
0.0 

- 

- - - - - 
- - - 
5.0 

4580 
520.7 

4.0 
174.2 

5.9 
27.7 
2.1 

16.3 
0.4 
0.1 
1.9 
0.5 

28.8 
46.1 
0.9 

22.4 
164.2 

6.7 
0.7 
0.5 
0.4 
0.7 
0.2 
4.9 
1.1 
0.0 
0.1 
0.0 

0.6 
0.4 
1.6 
0.0 
0.7 
0.0 - - 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - 
0.3 
0.1 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 

- 

- - - - - - 
- - 
0.1 

n . 4  93.3 
n.a. 
n.a. 
na. 
n.a 
n.a. 
na. 
n.a. 
n.a. 
n.a. 
n.a. 
na. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
%a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a 
ma. 
n.a 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
ma. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
ma. 
n.a. 
n.a. 
ma. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 

135 111 100.0 
69.3 

100.0 
32.0 
49.3 
9.3 

60.0 
69.3 
94.7 
52.0 
69.3 
56.0 
78.7 
32.0 
40.0 
17.3 
6.7 

65.3 
49.3 

, 20.0 
34.7 
37.3 
20.0 

6.7 
61.3 
25.3 
9.3 
0.0 

10.7 - 
9.3 
6.7 

17.3 
0.0 
0.0 
5.3 - - 

24.0 
1.3 

10.7 
28.0 

0.0 
2.7 
1.3 
0.0 - 
4.0 
5.3 
0.0 
2.1 
1.3 
0.0 

17.3 
1.3 - - - - - - - - 
6.7 

125 
163.3 

0.3 
47.8 
0.1 
6.1 
1.4 
3.8 
0.5 
2.5 
2.0 
2.0 
9.0 
8.9 
0.1 
0.0 

103.1 
2.8 
0.2 
0.5 
0.2 
0.6 
0.1 
2.4 
3.3 
0.1 
0.0 

11.1 

0.1 
0.0 
0.4 
0.0 
0.0 
0.0 

0.2 
0.0 
0.0 
0.4 
0.0 
0.0 
0.0 
0.0 

0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.2 
0.0 

0.0 

. . .-. 
180.8ll 97.1 

1.9 
100.0 
31.7 
42.3 

4.8 
92.3 
45.2 
96.2 
39.4 
26.0 
31.7 
644 
5.8 

27.9 
38.5 
20.2 
11.5 
51.0 
23.1 
37.5 
0.0 

28.8 
2.9 

73.1 
5.8 
0.0 
0.0 
0.0 

8.7 
13.5 
7.7 
0.0 
0.0 
3.8 

- -  

- -  - -  
10.6 
3.8 

11.5 
1.0 
0.0 
2.9 
2.9 
1.0 

3.8 
4.8 
0.0 
1.0 
1.9 
0.0 
3.8 
1.9 

- -  

- -  - -  - -  - -  - -  - -  - -  - -  
3.8 

0.0 
808.2 

0.3 
8.9 
0.3 

368 
0.9 

13.2 
0.4 
0.7 
1.3 
1.9 
0.2 
0.7 
0.9 
0.5 
1.0 
4.8 
0.5 
1.1 
0.0 
1.5 
0.1 
8.1 

41.5 
0.0 
0.0 
0.0 

0.1 
0.3 
0.3 
0.0 
0.0 
0.0 

0.2 
0.1 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 

0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 

104.411 98.9 
44.8 
97.1 
92.4 
74.3 
2.9 

93.3 
67.6 
70.5 
56.2 
63.8 
54.3 
76.2 
41.9 
41.0 
21.9 
49.5 
55.2 
41.0 
27.6 
9.5 

20.0 
1.0 

190 
47.6 
n.a 
0.0 
0.0 
0.0 

0.0 
32.4 
18.1 
0.0 
0.0 
6.7 

- -  

- -  - -  
37.1 
9.5 

10.5 
1.0 
0.0 
8 6  
0.0 
1.0 

15.2 
1 0  
0.0 

105 
1.0 
3.8 
9.5 
1.0 

- -  

- -  - -  - -  - -  - -  - -  - _  - -  
16.2 

17.0 
181.4 

3.6 
22.9 
0.0 

40.4 
2.2 
2.5 
2.2 
4.3 
1.9 
3.8 

14.8 
1.8 
0.3 
0.4 

15.2 
5.5 
1.8 
0.2 
0.1 
0.0 
0.3 
2 9  
n.a 
0.0 
0.0 
0.0 

0.0 
0.6 
1.4 
0.0 
0.0 
0.0 

1.4 
0.0 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 

0.1 
0.0 
0.0 
0.1 
0.0 
0.4 
0.1 
0.0 

0.1 

90.1 
64.8 
92.3 
68.1 
6.6 

96.7 
47 3 
48.4 
41 8 
20.9 
60.4 
41.8 
30.8 
12.1 
56.0 
11.0 
22.0 
53.8 
22.0 
17.6 
4.4 
1.1 

15.4 
74.7 
n.a 
0.0 
0.0 
1.1 

1.1 
30.8 
15.4 
2.2 
0.0 
8.8 

- -  

- -  - -  
27.5 
13.2 
7 7  
0.0 
0.0 
5.5 
2.2 
2.2 

7.7 
4.4 
0.0 
ma. 
13.2 
1.1 
0.0 
0.0 

- -  

- -  - -  - -  
- -  - -  - -  
- -  - -  

0.0 

106.9 91.1 
308.5(1 36.7 
20.4 
4.9 

12.5 
0.1 

112.5 
1.8 
0.5 
0.6 
0.1 
0.9 
1.6 
1.9 
0.1 
2.1 
0.1 
2.7 
4.9 
0.2 
0.1 
0.0 
0.0 
0.1 

33.7 
n.a 
0.0 
0.0 
0.0 

0.0 
0.3 
0.5 
0.0 
0.0 
0.0 

0.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.0 

0.0 
0.0 
0.0 
ma. 
0.1 
0.0 
0.0 
0.0 

66.7 
76.7 
98.9 
72.2 
87.8 
64.4 
22.2 
54.4 
20.0 
84.4 
24.4 
50.0 
0.0 

41.1 
22.2 
22.2 
56.7 
40.0 
58.9 
6.7 
0.0 

25.6 
43.3 
n.a 
4 4 
0.0 
0.0 

0.0 
20.0 
33.3 
8.9 
0.0 

27.8 

- -  

- -  - -  
61.1 
13.3 
24.4 
0.0 
0.0 

23.3 
0.0 
8.9 

12.2 
15.6 
0.0 
n.a. 
0.0 
0.0 

22.2 
0.0 

- -  

- -  - -  - -  - -  - -  - -  - -  - -  
0.011 6.7 

135.8 
9.7 
1.1 
1 .o 
0.1 
0 .o 
0.8 
1.9 
n.a 
0.0 
0.0 
0.0 

0.0 
0.1 
1.5 
0.1 
0.0 
0.1 

- 

- - 
2.5 
0.1 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 

0.0 
0.1 
0.0 
ma. 
0.0 
0.0 
0.1 
0.0 

- 

- 
- - - - 

90 

96.4 
15.9 
16.0 
4.9 

79.7 
5.3 

14.5 
0.5 
0.2 
0.3 
0.1 
4.2 
0.2 
9.8 
0.0 
0.5 
0.5 

=I - 



Table 4.1 1 (Contd ) 

2002 2001 2000 1999 
N-95 N=101 N=O N-75 

F(%) Mean F(%) Mean F(%) Mean F(%) Mean 
1.1 0.0 4.0 0.2 n.a. n.a.11 2.7 0.0 

A SURVEYA F 1998 1997 1996 1995 
N=105 N=105 N=91 N=90 

Fl%) Mean F(%) Mean F(%) Mean F(%) Mean 
1 0  0.0 2.9 0.0 2 2  0.0 1.1 0.0 

TAXON 
Calycopsis borchgrevinkf 
Pleuragramma anrarcticum (J) 
Pelagobia longiunata 
Gymnoscopelus braueri 
Electmna subaspera 
Hypena antarctica 
Bolinopsis inlundibulus 
Gammarids 
Gobionololhen gibbenlmns (L) 
Pegantha margalon 
Orchomene plebs 
Gymnoscopelus nicholsi 
Eusirus antamicus 
Hyperiella antarctica 
Atiededraco mirus (L) 
Krefffichrhys andessoni (L) 
Tmnalomus scotti (L) 
Pasiaphaea sp. (L) 
Parachaenechthys charinti (L) 
Schizobrachium Polycolylum? 
Jrematomus lepidominus (L) 
Clione antarctiw 
Slaumphora mertensi ? 
Crustacean larvae 
Swngiobranchaea sp. 
Lepidonotothen lameni (J) 
Beme fonkalii 
Jellies 
Botrynema brucei 
Norolepis SPP. (L) 
Rhynchonereella bngraini 
Orchomene msi 
Eusirus perdentarus 
Cephalopods 
Maupasia meca 
€pimeriella mawnyx 
Sdna spp. 
Notolepis annulata (L) 
Vcgria senata 
Fish Eggs 
Bylgides pelagica 
Notothenia coriieps (L) 
Paragonitothen b. gunthen (J) 
Periphylla periphylla 
myph/osm/ex muelleri 
Travisiopsis levinseni 
Travisiopsis coniceps 
Chaenodtam wilsoni (L) 
Chaenocephalus aceratus (L) 
Chorismus antarcticus 
Cyrrhowns richardi 
CIyodram antarclica (L) 
Atiededraco skotfsbefgi (L) 
Arclapodema ampla 
Aftededraco sp. B (L) 
Bolinopsis sp. 
Atolla M k ? i  
Euphysora gigantea 
Hyperia mawcephala 
Harpagifer antarcticus (L) 
KrefRichthys andemoni 
Phalawphorus pictus 
Oedioeroides calmani 
Eusirus sp. 
Eusirus miwps 
Gosea brachyura 
Gymnoscopelus opisthopteris 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
00 
0.0 
0.0 
00 
00 
0.0 
0.0 
0.0 
0.0 
0 0  
0 0  
0 1  
0.0 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.1 
1.1 
1 1  
1 1  
1 1  
1.1 
1.1 
1 1  
1.1 
1 1  
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

4.0 
3.0 
1.0 
1.0 
1.0 
0 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - - - - - - - - 
- - 
17.8 
16.8 
5.0 
2.0 
1 0  
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0 0  
0.0 
0.0 
o o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - - - - - 
- 
- - 
- 
- 
0.2 
0.6 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

n.a. 
n.a. 
n.a 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a 
n.a. 
n.a 
n.a 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n a. 
n a  
n.a. 
n.a. 
n.a. 

n.a. 
n.a. 
n.a. 
n.a. 
n.a 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
na. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n a. 
n.a. 
n.a. 
na  
n.a. 
n.a. 
na. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a 
n.a. 
n.a. 
n.a. 
n.a. 
n.a 
n.a. 
na. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
ma. 

1.3 
0.0 
0.0 
0.0 
0.0 
5.3 
2.7 
1.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - - - - - - - - - - 
2.7 
0.0 
0.0 
0.0 

33.3 
4.0 
1.3 
1.3 
1.3 
0.0 
0.0 
2.7 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
00 
0.0 

0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

4.8 
0 0 
0.0 
0.0 
0.0 
1.9 
1.0 
1.0 
0.0 
1.0 
0.0 
1.0 
0.0 
0 0 
0.0 - -  - -  - -  - -  - -  - -  - -  - _  

- -  
- -  

1.0 
0.0 
0.0 
1.0 
9.6 
0.0 
0.0 
1.0 
0.0 
5.8 
0.0 
0.0 
0 0  
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0 
0.0 
3.8 
0.0 
0.0 
0.0 
1.0 
0.0 
0.0 
1.0 
0.0 
0.0 
1.0 
0.0 
0.0 
0.0 
0.0 
1 0  
0.0 
0.0 
0.0 

00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2.9 
1.0 
0 0  
0 0  
1 9  
0 0  
0 0  
0 0  
0 0  
2 9  
1.9 
0 0 
0.0 
0.0 
1 9  - _  

- -  - _  
- -  - -  - -  
- -  - -  - -  - -  

0.0 
0.0 
0.0 
0.0 
4.8 
8.6 
0.0 
0.0 
1.9 
1.9 
4.8 
1.0 
3.8 
2.9 
2.9 
0.0 
0.0 
0.0 
1.0 
0.0 
1.0 
0.0 
0.0 
0.0 
1.9 
0.0 
1.0 
0.0 
1.0 
0.0 
2.9 
0.0 
1.0 
0.0 
1.0 
0.0 
1.0 
0.0 
0.0 
0.0 
3.8 

0 0  0 0 1 1  0 0  0 0 1 1  n a  na l l  00 0 0 1 1  00 0011 00 0 0 1 1  0 0  0011 1 1  00 
11143 111 3812 211 n a l l  1294 211 1172 7u 1015 211 1408 911 1052 2 

92 11 63 II n a  11 65 11 63 11 70 II 66 11 68 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
1.4 
0.1 
0.0 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

91 

1.1 
1 1 
0.0 
n.a. 
0.0 
0.0 
1.1 
0.0 
0.0 
1.1 
1.1 
1.1 
2.2 
0.0 
0.0 - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  
1.1 
0.0 
0.0 
0 0  
2.2 
0.0 
1.1 
0.0 
1.1 
1.1 
0.0 
0.0 
0.0 
1.1 
0.0 
0.0 
0.0 
1.1 
4.4 
0.0 
0.0 
0.0 
0.0 
1.1 
0.0 
1.1 
0.0 
1.1 
0.0 
0.0 
1.1 
0.0 
0.0 
1.1 
0.0 
1.1 
0.0 
0.0 
0.0 
0.0 
2.2 

0.0 
0 0  
0.0 
n.a. 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

2.2 
0.0 
0.0 
n.a. 
0.0 
0.0 
0.0 
1.1 
1.1 
4.4 
1.1 
0.0 
2.2 
1.1 
0.0 - -  - -  

I -  - -  - -  - -  - -  - -  - -  - -  
0.0 
0.0 
1.1 
0 0  
3.3 
5.6 

22.2 
2.2 
0.0 
8.9 
0.0 

13.3 
0.0 
4.4 
5.6 
1.1 
0.0 
1 1 
0.0 
1.1 
0.0 
0.0 
0.0 
0.0 
4.4 
0.0 
0.0 
0.0 
0.0 
0.0 

2.2 
3.3 
0.0 
0.0 
0.0 
0.0 
0.0 
4.4 
3.3 
7.8 

7.8 

0 0  
0.0 
0.0 
n.a. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 - - - - - - - - - 
- 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



Table 4.11. (Contd ) 

2002 2001 
N=94 NS7 

F(%) Mean F(%) Mean 
1000 1590481 990 59157 

8. SURVEY 0 F 2000 1999 1998 1997 1996 1995 
N=97 N=67 N=104 N-16 N=91 N=89 

F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean 
990 70387 1000 145451 971 1190 1000 12678 989 13870 1000 31891 

TAXON 
Copepods (Total) 
Chaetognaths 
Themisfo gaudichaudi 
Thysancessa mauura (LJ 
Salpa fhompsoni 
Thysancessa mauura 
Euphausia frigida 
Euphausia Superba 
Primno mauopa 
Spongiobranchaea australis 
Vibilia anfazf ia  
Hyperiella dilatafa 
Radiolanans 
Cyllopus mageilaniws 
Cyllopus bWSii 
Euphausia superba (L) 
ostlacods 
Euphausia friacanfha 
Elecfmna spp. (L) 
Euphausia frigida (LJ 
Tornopferis SDP. 
Lepidonotofhen kempi (L) 
CyllOPUS spp. 
Nofolepis mafsi (L) 
HypeHefla spp. 
E/ecfrona anfamiw 
Euphausia uysfallomphorias 
Lepidonofofhen larseni (1) 
Oimphyes a m i w  
Diphyes antamica 
E. oysfallomphorias (L) 
Gymnosmpelus braueri 
Zandonia weldoni? 
Limaaha helicina 
lhlea mmvifzai 
Pleuragramma antarcticum (LJ 
Clio pyramidafa sulcata 
Hydromedusae 
Garnmands 
Stpunculids 
Clione limacina 
Clio pymmidata anfafclica? 
Clyiia sp. ? 
Calympsis borchgrevinki 
Trernafomus scum (L) 
Euphausia w p .  (L) 
Chromalonema mbra? 
Pegantha mamafon 
Hyperoche medusanun 
Mysids 
Eusirus anlacficus 
Cypnowris richardi 
Lepio'onofofhen nudifrons (LJ 
Modeeria mfunda? 
Orchomene piebs 
Harpagifer anfanficus (L) 
Gymnoscopelus nicholsi 
Vanadis anfarclica 
Cephalopods 
Bolinopsis spp. 
Cumaceans 
Scina spp. 
Limacina spp. 
Champsocephalus gunnari (L) 
Elecirona catlsbeqi 
Polychaetes 
Larval Fish 
Pelagobia longicinata 
Nofolepis spp. 11) 
Beme wwmis 
Awnfhophya pelagica 
Bafhvdracu anfanfiws (L) 
Orchomene rossi 
Periphylla periphylla 
Hyperiella mauonyx 
Afolla w p i k i  
Mifrommlla brownei? 
pvrasoma aflanlicum 
Parachaenechfhys chamti (L) 
Antawdema amDia 

97.9 
97.9 
96.8 
80.9 
79.8 
66.0 
57.4 
57.4 
47.9 
46.8 
38.3 
36.2 
34.0 
30.9 
28.7 
22.3 
22.3 
20.2 
19.1 
18.1 
18.1 
13.8 
12.8 
12.8 
12.8 
11.7 
11.7 
8.5 
8.5 
6.4 
6.4 
6.4 
5.3 
5.3 
5.3 
5.3 
5.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
3.2 
3.2 
3.2 
3.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2 1  
2.1 
2.1 
2.1 
2.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 .I 
1.1 
1.1 
1.1 
1.1 
1.1 
1 1  
1.1 

1645 
4.3 

718.3 
392 1 
639.0 
42.0 
59.0 
1.5 
4.1 

10.9 
0.4 

216.2 
2.9 

26.6 
6834 

10.1 
1.2 
0.8 

0.4 
0.2 
0.0 
0.0 
0.0 
0.0 

0.2 
0.2 
0.2 

0.0 

1.8 
0.3 
0.1 
0.4 
0.0 
0.4 
0.3 
0.9 

0.0 

0.4 

0.3 
0.1 
0.1 
0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.6 
0 0  
0.0 
0.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

91 8 
83.5 
82.5 
96.9 
92.8 
67.0 
77.3 
443 
68.0 
959 
22.7 
402 
87.6 
4.1 

80.4 
45.4 
25.8 
43.3 

23.7 
29.9 
25.8 
6.2 
93  

15.5 

3.1 
155 
21.6 

8.2 

45.4 
134 
0.0 
5.2 

23.7 
1.0 

12.4 
5.2 

- -  

- -  

- -  
- -  

- -  
- -  

13.4 

11.3 

13.4 
3.1 
1.0 
1.0 
3.1 
0.0 

2.1 
1.0 
1.0 
4.1 
2.1 

0.0 
1.0 
0.0 
1.0 
1.0 

18.6 
6.2 
5.2 
0.0 
2.1 
0.0 
0.0 
0.0 
0.0 
0.0 
00 

- -  
- -  

- -  

- -  

- -  - -  
- -  

1274 
0 2  

1374 

93 1 
200 
244 
2 6  

248 t 

632.811 91.0 61 5 
327 
135 

1000 
298 
894 
490 

9a I 

7.2 
883.9 
726.2 
41.5 
49.9 
21.0 
3.2 
2.7 

20.2 
0.4 

531.4 
10.0 
0.0 

2129.6 
25.1 
1.9 
4.0 

2.3 
0 3  
2.9 
0.0 
0.3 
0.1 

0.0 
0.6 
0.4 

0.1 

205.4 
0.6 
0.0 
0.0 
0.5 
0.0 
0.1 
0.0 

0.2 

4.3 

0.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.8 
0.0 
0.0 
0.1 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
2.6 
0.6 
0.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

32.8 
74.6 

100.0 
98.5 
64.2 
61.2 
65.7 
65.7 
98.5 
56.7 
40.3 
95.5 
29.9 
80.6 
80.6 
22.4 
20.9 

55.2 
164 
0.0 
0.0 
9.0 
6.0 

11.9 
0.0 

31.3 

7.5 

26.9 
26.9 

0.0 
13.4 
40.3 
0.0 

11.9 
3.0 

- -  

- -  

- -  
- -  

- -  - -  
19.4 

13.4 

0.0 
4.5 
1.5 
1.5 
1.5 
0.0 

0.0 
0.0 
1.5 
1.5 
4.5 

0.0 
1.5 
0.0 
0.0 
4.5 
7.5 

14.9 
0.0 
7.5 
9.0 
3.0 
3.0 
1.5 
1.5 
1.5 
0.0 

- -  
- -  

- -  

- -  

_ -  - -  - -  

0.3 
2.6 

6891 
177.4 

9.3 
133.5 

1.9 
0.8 
8.0 
0.4 
1.0 
5.6 
1.6 
1.6 
5.4 
0.6 
0.2 

0.0 
0.2 
0.7 
0.0 
0.0 
0.0 

0.1 
0.4 
0.4 

n.a. 

0.8 
51.5 
0.0 
0.0 
0.2 
0.0 
0.1 
0.1 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.1 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

10.711 ;so 
87.5 
50.0 

100.0 
100.0 
68.8 
68.8 
18.8 
43.8 
81.3 
25.0 
12.5 
93.8 
93.8 
37.5 
56.3 
43.8 
12.5 

31.3 
6.3 

24.0 
0.0 
0.0 

31.3 

0.0 
12.5 
6.3 

n.a. 

0.0 
ma. 
0.0 
0.0 

12.5 
0.0 
6.3 

12.5 

I-  

- -  

- -  
- -  

- -  - -  
6.3 

0.0 

0.0 
12.5 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

12.5 
0.0 
0.0 

0 0  
6.3 
0.0 
0 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
6.3 
0.0 

- -  
- -  

- -  

- -  

- -  - -  - -  

2.9 
10.8 

1245.5 
181.3 
448 
30.4 
0.5 
2.8 
8.1 
0.2 
0.7 
3.3 
2.4 

25.0 
4.8 
0.9 
0.1 

0.5 
0.2 
0.7 
0.0 
0.0 
0.2 

0.0 
0.1 
0.3 

ma. 

0.0 
n.a. 
0.0 
0.0 
0.2 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 
0.3 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.1 
0.0 
0.0 

0.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 

18211 934 
91.2 
87.9 
62.6 
91.2 
54.9 
86.8 
637 
68.1 
48.4 
52.7 
34.1 
46.2 
34.1 
62.6 
47.3 
22.0 
385 

38.5 
39.6 
0.0 

18.7 
0.0 

20.9 

13.2 
13.2 
7.7 

n.a. 

24.2 
n.a. 
1.1 
3.3 
3.3 
0.0 
8.8 

15.4 

- -  

- -  

- -  
- -  

- -  - -  
6.6 

0.0 

0.0 
2.2 
0.0 
0.0 
1.1 
1.1 

2.2 
1.1 
3.3 
1.1 
9.9 

1.1 
2.2 
0.0 
0.0 

n.a. 
3.3 
1.1 
0.0 
0.0 

11.0 
0.0 
0.0 
5.5 
1.1 
6.6 
1.1 

- -  
- -  

- -  

- -  

- -  - -  - -  

276.9 
16.5 

161.3 
16.7 
5 7  
0.4 
0.4 
0.2 
0.1 
0.4 
0.7 
0.5 

3690.0 
43.4 

1.6 
5.2 

1.3 
0.4 
0.0 
0.2 
0.0 
0.1 

0.0 
0.3 
0.4 

- 

- 

- 
n.a 

0.0 
n.a. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- 

- - 
0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.1 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

n.a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- 
- 

- 

- 

- - - 

414 4 

143.3 
9.0 

106.7 
3.5 
1.4 
1.0 
0.8 
0.9 
2.1 
0.2 

13.9 
10.1 
0.8 
0.9 

0.9 
0.4 
0.0 
0.1 
0.0 
0.2 

0.3 
0.1 
0.1 

n.a. 

1.9 
n.a. 
0.0 
0.0 
0.1 
0.0 
0.1 
0.2 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

n.a. 
0.1 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.5 
0.0 
0.1 
0.0 

93.3 
60.7 
78.7 
31.5 
607 
23.6 
24.7 
27.0 
25.8 
23.6 
93.3 
75.3 
28.1 
62.9 

57.3 
48.3 

0.0 
36.0 
0.0 

15.7 

10.1 
13.5 
23.6 

ma. 

4.5 
n.a. 
2.2 

12.4 
5.6 
0.0 
9.0 
0.0 

- -  

- -  

- -  
- -  

- -  - -  
11.2 

0.0 

0.0 
12.4 
0.0 
0.0 
3 4  
3.4 

3.4 
0.0 
1.1 
6.7 
0.0 

0.0 
1.1 
0.0 
1.1 

ma. 

0.0 
0.0 
2.2 
4.5 
5.6 
0.0 
6.7 
1.1 

13.5 
0.0 

- -  
- -  

- -  

- -  

2.2 

296.4 
3.61 

1.0 
3.6 
1.2 
6.3 
4.8 
0.2 

49.8 
14.0 
1.8 
0.3 

2.8 
0.1 
0.0 
0.0 
0.1 
0.0 

0.0 
0.0 
0.3 

0.1 

1.9 
5.1 
0.0 
0.1 
0.3 
0.0 
0.0 
0.0 

0.4 

1.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0 3 
0.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

38.5 
96.2 
34.6 
28.8 
81.7 
57.7 
12.5 
43.3 
11.5 
10.6 - -  
8.7 

22 1 
24.0 
4.8 
1.0 
8.7 

13.5 
16.3 
29.8 

n.a 

37.5 
61.5 
2.9 
0.0 

12.5 
0.0 
4.8 

10.6 

- -  

- -  
- -  

- -  
- -  

4.8 

0.0 

0.0 
0.0 
0.0 
1.9 
0.0 
0.0 

1.9 
0.0 
1.0 
3.8 
1.9 

0.0 
0.0 
0.0 
0.0 
1 9  

13.5 
1.9 
0.0 
0.0 
4.8 
1.0 
0.0 
1.0 
0.0 
0.0 
0.0 

- -  
- -  

- -  

- -  

- -  - -  - -  

0.0 
0.0 
0.0 
0.0 

92 

0.0 
0.0 
0.0 
0.0 



8. SURVEY D 

TAXON 
Euphausia tnacaniha (L) 

FEBRUARY-MARCH 
2002 2001 2000 1999 1 998 1997 1996 1995 
N=94 N=97 N=97 N=67 N=IW N.16 N=9l N.89 

F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean F(%) Mean - -  1 I ~ -.' 

ILeoidonotoihen larseni (J) 

9.3 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I 1 1  
- -  - -  - -  - -  

n.a. 
13.4 
8.2 
6.2 
0.0 
0.0 
0.0 

10.3 
5.2 
0.0 
0.0 
1.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.1 
4.1 
2.1 
2.1 
2.1 
2.1 
1.0 
1.0 
1.0 
1.0 
0.0 
0 0  
0 0  
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1 1  
1 1  
0 0  
0 0  
0 0  
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

n.a. 
0.1 
2.2 
0.1 
0.0 
0.0 
0.0 
2.3 
0.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

17.6 
0.7 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
1.3 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.811 - - -  - -  - -  
I -  

n a  
9.0 
0.0 
4.5 
0.0 
0.0 
1.5 

ma. 
31.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1 - - - 
na  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
n a  
0 1  
0 0  
n a  
0 1  
0 0  
0 0  
0 0  
0 0  
0 1  
0 0  
0 0  
0 0  
00 
00 
00 
00 
06 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.011 0.0 
0.0 0.0 

- - - 
19.8 
10.4 
5.2 
5.2 
5.2 
5.2 
3.1 
2.1 
2.1 
2.1 
2.1 
1.0 
1 0  
1 0  
1.0 
1.0 
1.0 
1.0 
1.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 

Tfematomus centronotus (L) 
Getfache australis (L) 
Trematomus newnesi (L) 
Euphausiid eggs 
Beroe forskalii 
Hypenids 
Ctenophora 
Pleurobrachia pileus 
Cauianira anlamiw 
Fish Eggs 
Siphonophora 
Rhynchonereella bongmrni 
Byigides pelagica 
Elecirona subaspera 
Eusirus perdenialus 
Chionodraco mstmspinosus (L) 
Krefffichthys andemoni (L) 
Boifynema brucei 
Laodicea undulata 
Schyphomedusae 
Gymnoscopelus M in i  
Noioihenia wr i ieps (L) 
Gastropods 
Euphausia spp. 
Eolinopsis infundibulus 
Leusia spp. 
Gobionotothen gibberifmns (L) 
Epimeriella rnacmnyx 
Protomydophum bolrni 
Solomndella spp. 
Orchomene SPP. 
Pasiaphaea sp. (L) 
Chorismus antacticus 
Gymnascopelus sp. 
Up?tfa macrocephala 
Pagoihenia hchysoma 
Chaenodram wilsoni (J) 
Rhynchonereella sp. 
Travisiapsis mniceps 
Eusirus rnicmps 
Gymnoscupelus opisthopieris 
Bathflagus sp. (L) 
Decapods (L) 
Notolepis annulata (L) 
Paoeiomis rnacmDterus 

0.011 0.0 
0.0 0.0 

- 

n.a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
n.a. 
2 3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

-11 - - -  
_. 

- -  
n.a. 
2.9 
0.0 
0 0  
0 0  
0.0 
1.0 

n.a 
1.0 
1.0 
0.0 
1.0 
0.0 
1.0 
0.0 
0.0 
7.9 
0.0 
0.0 
1.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.9 
1.9 
1.9 
1.0 
1 0  
0.0 
0 0  
0.0 
0.0 
0.0 
0.0 
00 

-11 - 

ma. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
n.a. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0 
0 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- -  - -  - -  
n.a. 
0.0 
0.0 
6.3 
0.0 
0.0 
0.0 

na.  
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 

12.5 
0.0 
0.0 
0 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.3 
0.0 
6.3 
0.0 

0.01 0.0 
0.0 00 

n.a. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

n.a. 
0.1 
0.0 

ma. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I-  - -  - -  
n.a 
1.1 
0.0 
3.4 
0 0  
0.0 
1.1 

n.a. 
20.2 
2.2 
n.a. 
6.7 
0.0 
0.0 
0.0 
0.0 

13.5 
0 0  
0.0 
0.0 
0 0 
0.0 
0.0 
0.0 
5.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.6 
0.0 
0.0 
0.0 
1.1 
0.0 

10.1 
14.6 
0.0 
3.4 
1.1 

o.o(( 0.0 
0.0 0.0 

ma. 
0.0 
0.0 
0 0  
0.0 
0.0 
0.0 
n.a. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- -  I l l  I - -  
n.a. 
0 0 
0.0 
1.1 
0.0 
0.0 
0.0 

n a. 
5.5 
0.0 
n.a. 
2.2 
0.0 
0.0 
0.0 
0.0 

198 
0 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
0.0 
0.0 
0.0 
1.1 
3.3 
3.3 
1.1 
1.1 
5.5 
0.0 

0 1  
0 0  0 0  0 0  

TA%A I 83 11 61 I( 72 I( 57 I1 59 I1 36 62 

93 

0 0  
1 1  0 0  

61 

0.oll 1.1 



Table 4 12 Percent contribution and abundance rank (R) of numencally dormnant zwplankton and nekton taxa in the Elephant Island area dunng 
(A) January-February and (B) February-March surveys. 1994-2002 Includes the 10 most abundant taxa each year Radlolanans excluded as a taxonormc 
category No samples were collected January-February 2000 n a Indicates that taxon was not enumerated dunng other surveys Shaded column is a "salp yea? 

1.50 6 21.82 2 1.67 ma. 
80.83 1 1.51 5 1.45 6 17.79 2 
7.87 2 9.09 3 7.56 4 10.24 3 
0.04 7.84 4 0.90 7 2.28 5 
2.68 4 1.37 7 7.95 3 3.96 

A. SURVEYA 

. . . . . . 7.29 4 ma. 
::66;76::::::::l. 12.35 2 n.a. 
::!6,38::::::::2 2.92 6 n.a. 
::::Qp2::::::::? 4.00 5 n.a. 

4.:.:&13.:.:.:.:6 0.33 8 ma. I 
. , . . . . . 6.:.'(LOo.'.'..." . . . . . . . . . .  

TAXON 
COPePOdS 

TAXON 
Copepods 
Thysanoessa mavura (L) 
Chaetognaths 
Salpa thompsoni 
Euphausia frgida (L) 
Euphausa frigida 
Thysanoessa macrura 
Euphausia superba (L) 
Primno macropa 
Vibf7ia antardica 
Themisto gaudichaudi 
Ostracods 
Euphausia superba 
CyUopus magellaniws 
Electrons spp. (L) 
Cyllopus lucasii 
Euphausia triacanfha 
Euphausia spp. (L) 
Limacina helicina 

Thysanoessa macrura (L) 
Salpa thompsoni 
Thysanoessa macrura 
Chaetognaths 
Euphausia superba 
Euphausia superba (L) 
Clb pyramidafa 
Euphausia frgida 
Themisto gaudichaudi 
Primno macropa 
Ostracods 
Vibilia antarctica 
Tomopteris spp. 
Limaana helicina 
Euphausia tn$cantha 
lhlea racovitrai 
cylropus lUCaSli 

JANUARY-FEBRUARY ELEPHANT ISLAND AREA 
1994 1995 1996 1 997 : . : . '.:19Q8 .. , . :. 1999 2000 

yo R R O/o R yo R . : . : " ' . . . ' . ' '  a,. . . . . ' . . .R Yo R ~ 

4.08 311 61.54 111 56.18 1U 57.16 111~:.4;80:::.3H 58.05 111 ma. 

0.53 8 0.50 10 0.01 
0.38 9 0.92 8 0.14 
1.05 6 0.46 

1.17 5 0.02 

7 

8 

10 
9 

10.95 
0.01 
1 .oo 
0.02 
0.13 
0.13 
0.32 
0.15 
0.07 
0.03 
0.15 
0.15 

0 01 )I 022 I1 a07 A 009  n a  
99 69 II 9926 I 9964 4 9879 n 9932 # 9815 I n a  

g;:ll; 0.02 
99.341 

B SURVEYD I FEBRUARY-MARCH ELEPHANT ISLAND AREA 
I 1994 n 1995 I 1997 H 1998 ' A  1999 H 2000 I1 2001 n 2002 

ma. 
0.69 
1.83 
n.a. 
0.00 
0.16 
0.27 
n.a. 

0.41 
0.12 
0.75 
0.14 
0.03 
n.a. 
0.00 

5 
3 

9 
8 

7 

4 
10 

n.a. 
0.21 
0.87 

50.16 
0.00 
0.00 
0.01 
0.43 
0.06 
0.01 
0.07 
0.01 
0.02 
0.00 
0.00 

n.a. 
8 0.40 8 
5 4.86 4 
1 0.59 7 
, 0.15 10 

n.a. 
1.57 
6.36 
0.88 
0.02 
0.28 
0.10 
0.17 
1.07 
0.12 

9 0.04 0.01 
0.01 0.08 
0.03 0.03 
0.00 0.00 
0.01 0.00 

n.a. 

3.84 5 0.24 8 14.96 0.27 
l.oo ~lfi 7) O~G 3 

0.21 9 

1 
1.15 6 0.05 

0.43 9 0.01 

lhlea racowtzaf I n a  11 n a  )I n a  )I 277 , , 5j 034 101 000 A 000 I 000 
TOTAL (98 795 !I 9994 I 9956 1 9979 H 9628 g 9077 n 9961 99 856 1 9972 
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Table 4.13. 
overall zooplankton composition in the Elephant Island area during 
Surveys (A) A and (B) D, 1994-2002. Shading denotes the 1998 "salp year". 

Percent Similarity Index (PSI) values from comparisons of 

80.7 ma. 58.9 71.7 
1996 xxxxx 73.4 65.9 73.4 
1997 n.a. 75.7 71.3 
1998 
1999 
2000 xxxxx n.a. 
2001 - 

xxxxx 54.3 80.3 67.0 80.9 74.1 
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Table 4.14. Taxonomic composition of two zooplankton clusters during February-March 2002 Survey D. 
R and % are rank and proportion of total mean abundance represented by each taxon. 

Calanoides acutus 
Calanus propinquus 
Metridia getiachei 
Rhincalanus gigas 
Thysanoessa macrura (L) 
Chaetognaths 
Salpa thompsoni 
Other copepods 
fareuchaeta antarctica 
Euphausia frigida 
Euphausia superba (L) 
Ostracods 
Vibilia antarctica 
P rimno macrupa 
Thysanoessa macrura 
Themisto gaudichaudii 
Euphausia superba 
Cyllopus lucasii 
Euphausia triacantha 
Hyperiella dilatata 
Cyllopus magellanicus 
Spongiobranchaea australis 
TOTAL 

IT AXON 
Radiolarians 

11410.1 
5597.4 
2643.3 
1678.2 
916.3 

1836.2 
352.6 

0.0 
137.4 
18.6 
0.0 
0.0 
1.9 
1.8 
3.7 

16.6 
0.0 
0.0 
0.0 
0.4 

1730.3 
946.2 
460.4 

81.9 
192.9 
224.8 

23.8 
0.0 

38.7 
2.2 
0.0 
0.0 
0.0 
0.4 

31.5 
17.1 

1.3 
0.0 
0.0 
0.0 

I CLUSTER 1 
(SHELF AND COASTAL) I N=65 

LLUS I tK Z 
(OCEANIC) 

N=29 ~~ 

R % MEAN STD MEDIAN1 R % MEAN STD MEDIAN 

1 39.0 25664.6 43458.1 7344.81 0.0 0.8 4.1 0.0 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 

a 

24.3 
15.1 
6.3 
4.8 
4.0 
2.8 
2.1 
0.5 
0.4 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 

15958.3 
9965.0 
4158.8 
3170.3 
2653.3 
1867.3 
1351.3 
299.6 
263.9 
87.7 
71.4 
60.5 
58.7 
58.1 
57.3 
30.7 
7.1 
6.6 
5.4 
4.3 

16137.8 
13352.4 
4095.8 
4469.2 
3379.8 
1479.1 
2106.1 

541 .O 
328.4 
210.4 
168.9 
128.4 
156.9 
158.1 
141.6 
29.7 
20.9 
18.4 
8.5 
7.7 

1 
3 
2 
6 
5 
4 
8 

15 
10 
11 
12 
13 

9 
14 
7 

36.5 
18.6 
19.5 
4.2 
4.4 
4.5 
3.1 
0.3 
1.1 
0.8 
0.6 
0.4 
0.1 
0.2 
1.4 
0.3 
4.2 
0.0 
0.0 
0.0 

3545.6 
1805.6 
1887.2 
405.8 
423.7 
439.6 
296.1 
26.0 

104.8 
76.5 
56.4 
34.6 

5.9 
14.8 

137.6 
30.0 

404.0 
1.4 
0.7 
1.8 

5239.0 
3269.1 
2729.1 

802.2 
749.3 
599.0 

89.3 
151.7 
335.6 
239.7 
107.0 
22.6 
31.7 

283.9 
45.3 

1700.6 
6.0 
2.7 
8.1 

633.8 

0.0 4.1 12.8 0.01 0.0 2.2 8.7 0.01 ~~ 

0.0 2.4 3.5 1.21 0.0 0.8 2.9 0.0 
65806.7 I 970 1.9 
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Figure 4.1. Krill abundance in l m t o w s  collected durinB (A) January Survey Amd (B) February- 
March Survey D. T ~ G  outlined stations are included in the Elephant Island Area and used €or 

compariiiom. West, Sou& and Joinville Island Area stations are indicated.. 
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Figure 4.2 Krill (A) length-frequency distribution of krill and (B) maturity stage composition 
during Survey A. 
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Figure 4.3. Length-frequency distribution of krill collected in the (A) West Area, (B) Elephant 
Island, (C) South and (D) Joinville IslandAreas during Survey A. 
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Figure 4.4. Maturity stage composition of krill collected in the (A) West Area, (B) Elephant Island, 
(C) South and (D) Joinville Islandheas during Survey A. 
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Figure 4.5. Distribution patterns of krill belonging to three length categories (Clusters) within the 
large survey areas during (A) January Survey Aand (B) February-March Survey D. 
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Figure 4.7. M b u t b n  and abmsdance of tbmponidming (A) SuWey A d  (H) Survey D. 

103 



4 

. .  
. .  , , ' ,  , . .  . . . ; .  , .  

. . .  . . . ' I  

I : ,  . ,  - N . .  . , . .  



c --m 

b 

I b  5 

a 

Y 
, .  

I-1 & A * -  

$ 

a 

, .: ~ 

, , , . , . , .. . : :.  , ;,+. ,!; ..>:- ", 
, .  . , , , , :.. . , . . .. ,,. ... 

<'i , , , ,. ,. . . .  . . . .  - , .  
, .  ' 
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Figure 4,lO. Distribution and abundance of larval and post larval Thysunoessa mczcura in the (A$) 
Survey Aand (C,D) Survey DAreas. 
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Figure 4.11. Distribution of three zooplankton assemblages (Clusters 1, 2 and 3) noted during the 
CCAMLR 2000 Survey. These roughly correspond to three “faunistic divisions” described by 
Mackintosh (1934): the eastern Scotia Sea (Cluster 1); Graham Land (Cluster 2); and transition belt 
(Cluster 3). 
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Figure 4.12. Krill (A) length-frequency distribution and (B) maturity stage composition during 
February-March Survey D. 
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Figure 4.13. Length-frequency distribution ofkrill collected in the (A) West, (B) Elephant Island, (C) 
South and (D) Joinville Island Areas during February-March, 2002.. 
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Figure 4.14. Maturity stage composition of krill collected in the (A) West Area, (B) Elephant Island, 
(C) South and (D) Joinville Island Areas February-March, 2002. 
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Figure 4.15. (A) Distribution and (B) length-frequency distribution of aggregate stage salps 
belonging to Clusters 1 and 2, February-March 2002. 
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Figure 4.16. Salp length-frequency distribution during January-February and February-March, 
1995-2002. 
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